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ERBATA. 

Pjige 0, Une 10» forUiBUi WBiwtoMMM kenai«iili read Ujmit amtileaiiiu 

pemifrer; soe explanation, page 115. 
" 13, " o, iot M unliac^ti Kad Tra(fulug. 
" 13, ao, for KuntlMiii read Tktgolllf. 
I'l, " 28, for Arctitii romi Arotietig. 

" 16, ■' 2S, for Arditis re.i'l A niirtiK. 

" 80, Fig. 1, for Mttiinopaiiufi mui Mdaiiapedias. 

** 94, line 39, for auguUdim ix'^xd angulalwt. 

" 110, *' 10, rondificaut readoilfMM. 

'* 112, " 9, for "without definite locality, the labd having been drtachod in 

shipment " reiul "VijafriiH. March, 1909, according to Mr. 
llicharUsou's letter of May 4, 1910/' 
" 178, Fig. 8, for toiUou^bi read vrUUmghbyi. 
Plate X, for nigrum read niiftr, 

Artrtundmn to Aitidto ZZ, Voliiiiw XXVm, pp. 19T-4M, im 
' A CompwiMa of the Permian Reptiles of North AmMlM with tfaOM of 
South Afrlo*/ by K. Bioom, M. D. 

.Vo/c. — 21 June, 1910. Hitheno the only evidence we luivc hud of the digital 
formula of Therocephalians hiw been that obtMoed from the manus of Theriod^tmu* 

phylarchm Seelcy and here there him bwn some unciTtainty a*i to the number of 
phalangi^ VVifh'ni thr hust few flnys I hrivc m-('iv«Hl fn»iii the R»'v. Mr. Whaits 
the very franinentarj- reiuaimi of two small skel<>lonji whieli are almost certainly 
Therooephalian. Although most of the toe bones are detached, one toe, manifestly 
a 4th, h:i.H the bones in ))aeition. Wlu-n the Tin riotlrsmnK dnit is viewed in the 
light of thr WW ihv\< it Iktoum's nianifi-st that thf fonmila i- '2. 1, .'. 'A. tho2nd 
phalanx uf the 3rd digit and the 2nd aitd '.inl of the 4th being extremely short. In 
the DromoHauria, Anomodontia and Cynodonlia, the formula 10 2, 3, 3, 3, 3. If the 
Dinocephalia have the same formula as the Therocephalia the difference between 
them and !lu> Pclyeosaiirs is probably not much greater than between a tapir and 
a eat — a matter of tooth, i^kuU and limb .specialization. 

U. HuooM. 
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OF THE 

Amfrican Museum of Natural History. 

Volume XXVIH, 1910. 

M.974U(71.»> 

Aiticto L -THE BIJVCK BEAR OF LABRADOR. 
By J. A. Allen. 

h III f*^' Mr (>nfrrun Bjiiig> ' dtM iilicd ilip Tiluck litar of Labrador as 
I'r.tus tn.irrirduus si)inlnir(jcri, oil tlu* l>a>i.-^ ol' three yniin^ adult skulls, 

I appumiilv all ^.»mak's. The t)j»e (No. 7411, coll. K. A. and (). Bung.s) 

F \vn.s fror ak, iiie others one each from Ilopedale and "Maine" (=Nain). 
"Extern '»wctcrs unknown." 
My a ton was recently strongly drawn to this alleged form of Vrau* 

* from ' or by a skull of a bear killed near Nain by Mr. L. S. Quacken* 
bush. ;ust 8, 1905, and kindly loaned to the American Museum for 
<>xani or. In a letti t Mr. Qiiackenbush states: "The bear wa.s a male 
ami mvasuml only 41) inches in a straight line fumi nose to tail; the hind 
toot from heel to en<l of lonp'st lo(» (without claw) was S inches \m\^. The 
fur wa'^ h\n<'k on nil ]r,\r\< of the body ex( e]>tinj; a small patch of asliy gray 
over tlu' maxillary it^mou nn each sidr of the snout." 

The snudi size ot this ^kiill. and (■sjun ially the small si/.«« i>f th<' teeth, 
coupled with the fact that il wa.s stated to be u male, and ul>vi»»u>.|y old, 
seemed t<* 'ndicate that tV.v/w amrrivnuiis sontborycri was a bear of small 
Mzft avit' jak dentition. On apj>lyia^ tu Mr. Bangs for the loan of his 
original :ji itcrial — three skulls — of this suljs{>ecies he not only kindly sent 
me these hut also lo other skulls collected at different points by Mr. Som- 
boi^r during the years 1898 and 1900. To my amazement, this series in- 
cluded skulls equalling in .size any in a largo series from other localities within 
the I'nited .States, and with teeth of the usual size. Indeed, m;il(' >kulls of 
Black Bears fn)in Arizona, Oregon, and other parts of the United States, 
were in<listtngui.f hable in any feature from .some of the large I.«abrador skulls. 
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Unl'ortmiatciv ihv m-x is iti(li< ;itt (l for very few of the skulls available in 
this connectioa lur i xaiiiiaaiiua. uiul in the .subjoiatid table ot nira-surements 
the Labrador specimens are arranged in the order of size, from left to right, 
and the sex b provisionally indicated on the basb of size and general appear- 
ance of the skull. The total length is the basis of the arrangement, with the 
exception of a single young skull, obviously male, which is placed at the 
extreme right of the old males. This skull retains the milk canines and the 
outer milk incisors, and the last molar, both above and below, had not cut 
the gum; yet and m\ and p4-m9, are a little above the maximum sise for 
the rest of the series of skulls. 

Begiiming at the left of tlie table the first nine skulls are almost unques^ 
tionnbly female; the first i> thf youiifjcst. btit has of thr t<'eth fullv de- 
velopecl, and was undoubtedly sexually mature. The next fivt . although 
okler as well as larger, are still young adults, while the five following are 
middle-aged adults. Although one of them (Xo. 2742 in the table) is sexed 
by a trustworthy eoUeetor as male, in genenil size and in the size of the teeth 
it is indisttngttishable from the others provisionally indicated as female. 
(It is much older than the next one in the series (No. 7353), but is smaller 
and has much smaller teeth.) The next three are middle>aged adults, which 
grade in sise up to No. 7352, a young adult skull, presumably male; and 
this falls little below the size of the next four, which steadily increase in size 
to the maximum, althou^ only Xo. 73G0 is really an iM skull, as shown by 
the obliteration of .suttires and the greatly worn teeth; it is absolutely indo" 
terminate as to sex. It is small for a male, but very large for a female. 

[In tno^t sp<H'!(«s of I'rftujt the male is supposed tf) avenifjc much larg«*r 
than the f<'inale, with a miifh broacirr ro>truni and liirger tt-eth, especially 
thr caiiiaf's, and it Is <>jenerally considered safe to distintriiisii the sexes, in the 
ea?>e of skulls unmarked for .sex. on tin's basis^ in this st-rics of bear skidla 
from Liibrador, however, I had it «(uitc impossible salisfaclorily to dis- 
criminate between males and females. Referring again to the table of 
measurements, and beginning at the left, the second skull (No. 7365) is 
considerably older than the first (No. 7364), and is also larger in general 
dimensions, but its toothrow is shorter and the individual teeth are much 
smaller than in the first, in which the teeth are approximately of the size of 
those of the average for the series. The lai^t teeth are not restricted to the 
birgest skulls. 

Much of the differentiation shown in the size of the .skull in this series i.s 
obviously due to age, hut miK h aNo to individual variation, .ind a lartre but 
unknowT) ainonnt to .sex. lndivi(hjal variation isespet ially manifest in the 
siz<- and forai of in\ wliifh varies greatly in skulls otherwi.-^c similar in general 
size and form. This tooth varies in length, in specimens that seem un- 
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questionably of the same sex, from 22 to 27 mm., or about 20% of the mean. 
While these variations are evident from the table of measurements, they are 
far more impressive when the actual teeth are compared, since the shape of 
the tooth varies as much as the size, especially in the development of the 
'heel' portion. This is usually aliDiit one-third the lLn}j;th of the tooth, hut 
may he only otie-fourth as long, 'i'he rebiti(»i of width to length is also 
niftrkedlv vuriuhle. 

'I'hrcc skulls oht.iirud at Rupert House, .hitnf s Buy. hy Mr. Alansoii 
Skinner, in 1908, now in the Department of Aniiiropol«)^y of the Amoriean 
Museum, an» of medium >!/.<• tor mature adults, and in jjenend size and in 
the size and cliaracter of die teeth and other parts of the skull are nut dis- 
tinpiishahle from .skidls of eorrespijuding ajje from the Lahrador coast 
region. They were obtained from the Indiaas and are witfiout further data. 

Variations due to age are an increased widening of th< /.y^oinatic arches, 
andtheir heavier ossification and squarer posterior angle; the broadening 
of the rostml and interori>itat n^ons, and the increased mastoid breadth, 
through the development of the mastoid processes and adjoining parts; and 
usually the marked buildinr; up of the frontal region at and just behind the 
proximal j)art of the nasals. 

Marked individual variation is shown, as \voul<i he e\j)eete(l, in tlie size 
and form of the nasals, independently of the jjeneral form of ihc skull. In 
the tahlr rhn r mrasnrcmrnts arc ^^iveti of the nasals - total length, breadth 
at ilif front l»or«l( i . aiid w idih at the ])roximal end of the j»reni!ixillaries. In 
most s|H(imens the iia--als taper gradually posterit>rly from the anterior 
border and abruptly end in a rounded border; in some instanees the posterior 
boitier is sijuare, or abruptly truneate or even slightly emarginate on the 
median line; in rarer instances they terminate in a longV-shaix d point. 

The material available from other localities, while limited and unsatis- 
factory, shows that Black Bear skulb from the Mogollon Mountains, 
Arizona, Fort Klamath, Orc^n, Dututh, Minnesota, and from the eastern 
United States,* are in no feature distinctively <liffen-nt from .skulls of corre- 
sponding age from T^abraidor. It thus ai)f)ears that if U. a. snmhuTfjvrl is to 
be distinguished a.s a hu-al raee, it niu t In rpcnixnizt il on the basis of other 
eharacters than those afforded by the skuii. Sucii characters are thus far 
unknown.- 

' Tliree specimen* tn the Mays coUectioii, without definite loraiiiy, are presumably from 
ib« Adtrondaefcs, New York. 

* SirR-e tills artic le was put in tyjw' I have rer r-ivi il ;i It t t< r froin Mr. BaiiKi« in wliicli ht- sl:it<-s 
that he haa reached the same coaclusian« as those recorded at>ove leqwcling the invalidity of 
UrmiM ixmvrkaimt umborgeri. and the ImponlblUty of dtottnguttihfnip the sex of the Labrador 

bear skulls here under review. lie also refers to liis "List of tlie Miiiniiials of l^it)r:uior' in Dr. 
Grenfell's 'Labrador, the Country and the People' (jxinl publi:>tieU^ where <p. 467} he >yiiony- 
mlae* Unu$ ameriieainM 9onAorgeri with U. amtriemw. 
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A series of six adult skulls (4 males and 2 females) from the Kenai 
Peninsula, Alaska, differ sligiitly from those from Labrador (a series of 24) 
and elsewhere, in the breadth of the skull being much less in proportion to its 
length, and hence through the long, narrow form of the skull, in comparison 
with skulls of U. americottvs from numerous other localities. This is 
especially evident in (lir <n1iit;tl and rn?}tral ])ortion.s of the skull, ineliiding 
the palatal breadtli. The length of the toothrow is also less and the teeth 
appreciably smaller. These ditfer<*nees range from S to 10 j)er cent, and are 
reason.iMy ronstant, when the normally wifle rnnfre nf iudividtial varinfinn 
in eranial cliarafters is cfnisidered. In addition to this, tiie ju latrf of the 
Kenai Prnin>ula Hla< k iiears is intensely hlaek, the blackness usually ex- 
tending lu the bitse i)t the pelage, in contrail with the lighter t iilor of llie dark 
phase of the Black lieur Irom other localities and the proximally more 
restricted extent of the black in the under fur. From present indications the 
Kenai Bhck Bear seems entitled to recf^ition as a subspecies, and may 
be called Unua ameiicamui kmafaaais, with No. 17790, ad., from Homer, 
Kenai Peninsula, Alaska, as type. 

The following tabic gives measurements of 6 skulls from the Kenai 
Peninsula in comparison with 10 from other parts of the United States. 
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Article n — MAMMALS I'ltOM TIIK A'l'IIABASKA-MACKENZlE 

IIEGION Ol' CANADA. 

Bv J. A. All£\. 

During the sununer of 1907 Mr. E. Thompson Seton, acfompanietl by 
Mr. Edward A. Preble of the Biological Survey as assistant, made an expedi- 
tion to the Barren Grounds in the vicinity of Aylmer Lake, Mackenzie 
District, for the [)ur|)o.se of natural history exploration. Their route was by 

wav of the Athahaska River, Shive River, Great Slave I^ke, an<! ihr chain 
of lake.s northeastward to Ayhner Lake. T\w hird.s aiul mammals ol)tained 
on this trip were purehnsed for this Musenm, through the genenwity of Mrs. 
Morri< K. Jesup 'I'ht^ hinL have already been lirieHy n*p<>rted upon In 
Mr. Seton;' for iIr- .sake of (hr loiahties, and the iu(;i>iiri in«nts taken hy 
Mr. Preble from the sp4'ciniens in the Hesh, it seems wiiiih while to record 
these data tor the nianiinals, wliich comprise about 270 i>]jecimcnii, and 
represent specicjs. 

The prin<-ii>al points at which collections were made are: Athabaska 
Ri\'er, 20 miles below Athabaska Ijinding, May 18 and 10; Grand Rapid^f, 
Athabaska River, May 22-24; Fort McMurray» Athabaska River, May 28, 
29; Slave Rixar, June 6-$; Fort Smith, Slave River, on the Athabaska- 
Macken«ie boundary, June 13-July 2; Great Slave I«ake {various points), 
Jtily 19-27, Sejjtember 10 27; east shore of Artillery f^ike, August 2-5; 
Aylmer Lake (various points), August 14 29; Artillery Lake (mostly east 
shore at tre<» limit), August ill -September S. 

The collefttfni consist'^ niainly uf nxleuts, but lacks representatives of the 
genera Phnifiromif.'i ■d])t\ Si/nnjilni/t'/s: it iilx) ( ont.iiii^ niily a single ,s|)ecimen 
«)t' iSni't'.r. and single s] ifciincns cadi n\ three >|>fi-ics ui' I'litarni.-t] alsi> only 
two sp«n imt. 11.^ t>t J^i fjn.s, and one o! i.ittatiuas. W All'. I'reble".^ previoiLs 
long experience in this general region, the .scarcity of such forms as the.se 
in the collection seems to emphasize the precarious nature of the search for 
certain mammak that we are apt to associate especially with the re^on 
visited. In the case of the Arctic Hare, the visit was made during a year in 
which its numbers were reduced to a minimum by the great epidemi<' of 
1907. 

Among th<" noteworthy specio obtained are a fine old male Musk-ox 
and a series of s|)ecimen.s of the Barren-ground ('ariltou. 

' Hinl Ittconis Iroiii « irciit ."^1.. .. i.akc Utgiuu. A |»r«'liitimary List ot Binls oljst cv«<l by 
my 1907 Kx|Miliiion iiitti tin- .\; ii H.irren'grouniln of Can«la ' By Ernest TliomiMMia Seiun. 
Auk. Vol. XXV. Jan 1908. i>|i. t>.s-;4. 
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1. Ranglfer arcticus {Richardson). Seven specimens, skins and .skulLs, 
of which four are males and three females; two are fawns about three months 
old; the others are adults, tn the abraded winter coat or in moiih. All are 
from the east shore of Artillery Lake» at tree limit, August 2» except one 
taken at the outlet of Artillery Lake, August 25. The antlers of the two 
adult males woro not preserved. 

The collector's measurements of an adult male and three females are as 
follows : 

Adult male, total Icnjitli, WYM) mrn.; tail vi-rti^bru', liiiid foot, 520; 

''weiffht, aftrr loss of blood hiuI some contents of iKiimch, 2liN^ lbs." 

Adult fcmalp. total Icnizih, 151KJ; tail vcrti'l)ne, 1 10; hind foot, 

Aduli fi iuah . total kiigth. 1524; tail venrbra', 152: hind loot, \S.\. 

Adult ftnuile ("just past nursing"), ouilot ol Avhaer Lake, Augu^it 25; 
total lenjjth, 1702; tail vertebrit, 127; hind foot, 508; hci<;lit, !)14. 

2. Oriboi mosdutas {Zimmermann), One specimen, a largo, veiy old 
male. Aykner Lake, long. 100° 20^, August 16. 

Measurements: Total length, 96 in. 233H mm.); tail vertebne, 
102 mm.; hind foot, 19 in. (483 mm.) ; height at shoulders, 59 in. (^i 483 mm. 

3. Mannota monax canadensis (Ersdeben). One ."tpecimcn, Fort 
^IcMurray, Athabaska River, May 28. Total length, 433; tail vertebras, 
125; hind foot, 75. 

4. Citellus (Colobotis) panyi {llichnid.^ini). 'IVcnty-six sprcinicns. 
.sktdls without skins, the skins liav!n«r br;?i 1.) t by the u])settin»r nf a boat: 
Kast shore of Artillery Lake (tree limit). Au^jitst .'i ( "linton-< iuMt n 
Lake, Au^nist 12 and 20 (5); Aylmer I^ike, Aii«;ust lb 17 (2); Sandliiil 
Hay. Aylmer l,ake. An^just 20 1'^ (4); <iut|et of .\ylmer Lake. Aupust 25 
(1); near head of Artillery Luke, August .'il (^2); east >>iiore (tree liniiij. 
Artillery Lake. Sept. 4-C (3). 

Six adult nialcH, from Aylmer and Clinton-Goklen I^kes: Total length, 
413 {39.'>-430); tail vericbne, 133 (120-140); hind foot, 63 (CCMiO). The 
ffuialcs arc much smaller, the largest female of the scri<'H lieing smaller than 
the average of the scries of males. 

5. Eutamias borealis i AHni). One specinien, nude. Fort Smith, June 
15. Total kngtli. _M(i: tail vertebra'. !>0; hind foot, 30. 

0. Sciunis hudsonicus Er.rlrh-n. Threi- specimens: Fort MeMiirray, 
Mav 2>«; Fort .'^mith. Jnne !7; Kort Relian(<". (In-at .*^lave Lak<', .Sei»tember. 

Fort McMurray. i , t.nal leiiirth, :n5: tail vert<'bra>. j.'O; hind foot, 48. 
Fort Smith. .T25. "1. Fort Heliari<e. c". ^J^'b. 147. 5:i. 

7. Sciuropterus sabrinus One sjieeimen, Fort liesolution 
(wilhoui >!viill. date, or measurements), 

8. Peromyscus manieulatOB arctieas (Meamx). Sixty-nine spivimen.s, 
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including vounj? and old in all ]ilias(^ of pi : Twofity miles south of 
Atliabaska Landing, May 12 il ); (iruad liapida, A(li;il>a>ku River, May 
•22 24 {22); Fort McMurray. .May 2<.) (3); Fort Smith, June I'A- IS, July 1, 
2 (31); Out-siug-gr« c-ay Island, Great Slave I^ke, July 22 (2); Old Fort 
llcliancc. Sq)t. 15, 16 (3); west end of Ethcn Island, Great Slave Lake, 
Sept. 21, 22 (5)} Fort Resolution, Sept. 27 (3). 

A scries of 22 adult specimens, 11 males and 11 females, all taken on an 
island at Grand Rapids, Athabaska River, shows a wide range of variation 
in measurements. The males average slightly the larger, but there is a wide 
range of individual variati«)n in s|)«'einiens apparently equally adult, in each 
scries, as follows: 11 males: Total li nii^th, 172.') (ir>2-lS2); (ail vertehra-. 
SO.S (7;i-S(l); hind foot. 2().o (20-21). II females: 'I otal length, IT! 
iHk^-ITs. with 1 at 193); tail vertebne, 7ii.ii (73-82. with 1 at 92); hind 
foot. 20.1 (HI 21). 

Aiiofhcr series of 7 adult tViiial*'^ truiii |-"c>i t Smith, atx.iit oOO mile.^ further 
nortii, u\t lages eonsiderably larger, as folluus: Total i«'ngth, 181 (I('>5-iy(i) ; 
tail vertebra;, 78 (70-88) ; hind foot, 20.3 (20-21 ). ITiey also appear grayer 
and less fulvous. 

These measurements, taken by Mr. Preble, greatly exceed those given 
for this subspecies by Mr. Osgood in his ' Revision of the genus Peromyteus* 
(X. Am. Fauna, No. 28, 1909, pp. 49 and 260). 

0. Evotomys gapperl athabasca Preble. Fourteen specimens: Grand 
Rai)ids, Athahaska Uiver. Muy 2'-i (2 specimens); Fort Smith, Slave River, 
June 10, 17 (2); east encl of (Jreat Slave Lake, Sept. 10 f 1); Fort Reliance, 
(treat Slave Lake, Sept. 15, 10 (3); Ktben isluud, Great Slave Lake, S<>pt. 
22 (3). 

Mcasvin n»( nl> of S adult females from (he lower Athabaska and ."^lave 
Rivers: i ota i length. 130.3 (128^-142); tail vertebra?, 3;> (28-38); hind foot, 
18.3 (18 19). 

10. Evotomys dawsoni Merriam. Seventeen specimens: North shore 
of I^ke Aylmer, long. 109*^20', August 16-19 (7); Sandhill Mountain, 
outlet of Lake Aylmer, August 28 (7); Kasba Lake. August 31 (1); Artillery 
Lake (near head), Sept. 1 (2). 

Measurements of 8 adtdt females from Aylmer Lake are: Total length, 
135 (127-146, with one at 1. ■>{)); tail vertebrte, 31.d (30-33, with one at 37); 
hind foot. 19 (18-20). 

11. Lemmas trimucronatus {liicfiardson). I'ourteen spe< imens, mostly 
immature: Aylmer Lake. Sept. 7(1); Sanilhill Mountain, a( outlet of I^ke, 
Aupu<t 23 28 (4); north <\\i>-r, 1«mi<;. |0!)° 20', Aii|rust 17 10 ''•). 

The only fully adtili -^i >( iiutu, a male, meiLsured, total length, 158 mm,; 
tail vcrtcbrte, 24; land foot, 20. 
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12. DioDstoiiyx InidflOiiiiis tlMeouis Stone, Four specimens: Sand- 
hill Mountain, Aylmer Lake, August 26, 27 (2); Artillery Ijske, tree limit, 
east shore, Sept. 4 and 8 (2). 

Measurements of thne subadult females: Total length, 144, 122, 120; 

tail verto!>r:.>. IS, IS. 16; hind foot, IS. IS, 17. 

V.i. Microtus drummondi (And. & Bach.), 'riiirty-our spninn'ns, 
mostly imniatiiri*: Fort Mackay, Athaha^ka Hivf-r. ^Tay 'M (1); Slave River, 
20 miles below Praf c I'iver, June 7 (4); Fort Smith. .June 14 (1); Sjuidhill 
liay, north .shoie ol" Aylmer Lake, August l!)-2'^ fa); Artillery Litkr. tree 
limit, east slmre. Sept. 4, 5 (14); Burr Lake, 11 miles east of east end of 
(ireat Slave J.akc. Sept. 10 (1); P'ort Reliance, Sept. 14-10 (4); Fort Re.solu- 
tiun, Sept. 27 (1). 

The 10 largest adults (mostly females), ])artly from Slave River and 
partly from Aylmer Lake, measure: Total length, 160.5 (150-170); tail 
vertebne, 46 (41--46, with one each at 49 and 53); hind foot, 19.1 (18-20). 

14. Lflpus arcticos cama Preble. Two specimens, an adult and a 
young adult female, Ayhner T^ke, August 14 and 19 (long. lOO** 30^), near 
Sandhill Bay. They measured, respectively, total length, 625, 570; tail 
vertebne, 70, 72; hind foot, 100, 142. 

15. Lynx canadensis Krrr. Five skins with skulb and 3 additional 
skulls: Athabaska T-andinj;. Alberta, May IS. 10 (skin and skull aud 2 
additional skulls); Poplar Point, Athabaska River, .hme ?> (skin and >kull); 
Fort Smith, .Iuf>e 17, IS (1 skin and skidl and an additional .skidl); Slave 
River, S miles below Salt River, Jidy (skin and skidl); Great Slave Litke, 
near Fort R«>lianee, July 27 (skin and skull); Artillery I^ke, ejist shore at 
tree limit, August o (.skin and skull). Five of the specimens measured in 
the flesh as follows: 

Adult female. Pelican Poilage; total length, 917; tail vertebne, 133; 
hind foot, 240. 

Adult female. Slave River, 15 miles below Peace River; total length, 934; 

tail itf'bra*, 10^; hind foot, 242. 

Adult female. l*oi>lar Point, Athabaska River; total length, 890; tail 
vertebra*. 118; hind foot, 2.'$.'). 

Male. Fort Smith; total Icn^'tii. li.")!); tail vertebra*. i;iO; hind Too f. 200. 

Male. Slave Rivft. s niiles below Salt River; total length, Ulo; tail 
vertebra*, 11.5; hind foot, 242. 

Male, total l«'n<:t}i. (),"2; tail vertebra , 102; hind foot. SM. 

10. Canis occidentabs Uirhnrdwn. One skin and skull, .Sandhill Bay, 
Aylmer Lake, August 20, and several additional more or less weathered 
skulls. The Sandhill Bay specimen measured, total kngth, 1685 mm. 
("5 ft. 6^ in."); tail vertebne, 470; hind foot, 298.5; height at shoulders, 
711 ("28 in."). 
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17. Canis latraas Sa}). Two weatiiercd skulls, picked up 20 niiles 
below Athnliaskii I.andinjj, Mnv IS. 

18. Vulpes lagopus umuitus Merriam. One .specimen, Avlnicr Lake, 
long. 109° 20', August 18. Total length, 790; tail verlebm, 290; hind foot, 
138. 

19. TUpes alAtcciuis aUetonun Merriam. Seveiv skulls, 20 miles 
south of Athabaska Landing, Alberta, May 18 (3); mouth of Salt River, 
Mackenzie, June 18 (1); Fort Reliance, Great Slave Lake, Sept. 15 (2); 
Fort Smith, Oct. 4 (1). 

20. Lutreola vison wbtgOBuaM {Bangs), One specimen (skull only), 
Nialing l{i\tT. -Inly 1 1 . 

21. Putorius cicognanii richardsoni (Bonaparte). One specimen, skull 
onlv, Fort McMurrav. Athahuska River, Mav 28. 

22. Putorius arcticus Mi rriam. One specimen, ChiUon-Golden I/ake, 
south sliore, long. 107^30', August 29, Total length, 365; tail vertebrte, 
110; hind loot, 50. 

23. Pntoiins rixosus Bangs. One specimen, Old Fort Reliance, Great 
Slave Lake, Sept. 15. " Taken at corner of house in a mouse trap." Total 
length, 172; toil vertebne, 32; hind foot, 21. 

24. llDStato amaticma aefeuoM Osgood. Two skeletons, Fort 
McMurray, Athabaska River, May 28. 

25. Sofas peiMnatas J. Geoffroy. One specimen, Fort Smith* June 17. 
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ArtidB m — l^miMALS FROM PALAWAN ISLAND, PHILIPHNE 

ISLANDS. 

By J. A. Allen. 

The Museum has recently secured a snmll collection of iiiaiimiiils fifinj 

* 

the Philippine Islands, collcftpfl hy Colonel John R. ^^^^itl^ of the Pliili])- 
pine Constabulur)'. Of the '.VS specimens contained in tlie coUim lion, 
representing 13 spec ics, :;2 were collected at Twahig, Taiiiwaa Liland, the 
other, a specimen oi M uittiacn^^, on Balabuc Lslantl. 

There are several imperfect hunters' skills iu the lot, but the greater part 
are ^'ell made skins in good condition. The skulls, however, were left in 
the skins, and on removal prove to be imperfect, the preparator having 
removed the posterior portion of the skull. 

I am indebted to Mr. Gerrit S. Miller, Jr., Curator of Mammab, U. S. 
National Museum, for kindly sending me for examination in this connection 
specimens of Paradoxurm, ArctiHSf and Mun^ from Borneo and Sumatra, 
collecf.d by T>. W. L. Abbott. 

1. Mania sp. A young adult, skin and skull, of the Manis ^ammca 
type. 

2. Sus ahoenobarbus Huei. Two very young speciuicns. nf dirtV rent 
ages, in the strijx'd jx luge of the young, are provisionally n ft rrcd ti) this 
sjRcics. In one the light stripes are orange rufous, in the other lighter and 
yellower. 

3. Montiacus nigricans {Thoma*). One specimen, skin and skull, 
young adult male Qast molar just appearing), Balabac Island. As this 
specimen differs in some details of coloration from the type (also from 
Balabac), the following detailed description of it is appended. 

JVont of head fulvous varied with black-ti|Ji)ed hairs, this color extending back 
to base of ears 03 two broad superciliary' stripes, separated by a band of black be- 
ginning on the forehead between the eyea and, broadening and darkening, forming 
a conspicuous merlian ban<l of black, inerKiiijf posteriorly with the general dark 
color of the dorsal surface; back and h1ac"ki';h, the hair-s a'^hy brown (not 

white as in the type) at extreme base, tlieii l)right fulvous tippet! with blacki.sli, tiie 
fulvous ground color more or less visible at the surface, conspicuously so on the 
sides; sides of head fulvous, the hairs slightly black-tipped; the nuked interramal 
space bordere*! narrowly \vl\h white, extending forward from the %\hl{e throat 
patch, which latter i.s continued medially backward through the large black shield 
which covers the foreneck, and irith the white bands that border the black area 
laterally; the throat markings, both white an(i black, are separated from the white 
pectoral area by a broad transverse band of fulvous hairs tipped more or less broadly 

18 
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with bluck; ubdomitml region pale fulvous, the liair^, chiefly along the median line, 
faintly washed with tnt>wnijih blade; low«r abdominal and inguinal ueas, iaade of 
thi^, and a band on front of jiind leg to below tarsal joint pure white; rest of hind 

linifi fulvdiis, varinl proxinially with black-tipped hairs; axillarj' area white, from 
w hich a band of white extends downward along inside of forearm; tail dusky with 
white tip. 

Total length (from akin). 540 mm; head and body 475; tail vertebra, 65; 
hind foot, 114. The skull is inijK'j fect, lacking the occipital portion, but affords the 
followng nicasiirrninnts: tip of nasals to fronto-j)arif tal ^iiturp. HO..'); lonfrth of 
nai»ab, 27, width in front, 0.3, at baise, 11; puialal length, ii'2; upper premoiar- 
molar aeriea (last molar just breaking through alveolits), 356; greatest syggmatic 
breadth, 44; least interorbital breadth, 25. 

4. Bdurus steeii GUnther. Two specimens. These agree better with 
Dr. Gtlnther's second specimen, from Puerto Princesa, Palawan, than with 
the type, obtained from Balabac. It is peiiiaps probable that GOnther's 
two specimens represent two separable insular forms. The present speci- 
mens differ somewhat from eadi other in the amount of white and rufous 
on the ventral stirface. In both the white is mainly restricted to the 
pectoral r^on; in one It covers about half of the ventral .surface, in the 
other less tliati one-fuurth, while GiUither's Palawan example is <lescril>e(l 
as "lower pitrt-s pure white, with the exception of the root of the tail; anal 
n*<?ion with the horflers f)f (lie white abdomen brt)\\ni>h red." With this 
evitli iK (• of iii<li\ iilual \iirial)iliiv it secnis undesirable to ^ive a new name 
to tlic Palawan tnrin witlioiit coiiiparison with additional Halabac examples. 

."». Sciuropterus nigripes Thomas. Five specimens, 3 adult, 1 young 
adult, and 1 young .still retaining the milk dentition. One only is in normal 
coloration, like the tyjn; (frc»n Puerta Princesa, Palawan) ; the others are 
more or less patched with white. Two are entirely white below, and much 
more than half white above (including the tail), with irregular patches of 
gray, mostly small. The other two are mostly gray above with small 
patches of white, and whitish below with small patches of gray. 

G. Mua Inteimtili sp. nov. 

Typ*'. \o. 29717, Iwaliig. Palawan. Philippine Islands; c<»l! ^'ol. John R. White. 

iSizp medium; pelage spiney, strongly so aljuve, weakly so below. 

Above dull yellowish rufous, slightly varied with black-tipped bristles; below 
olive buflF, the hairs grayish brown at extreme base; bristles of the dorsal surface 
silvery \\Iiitr with blackish tips: bristles of the vt'titral surface wholly yellowish 
white, and ucak, being scarcely appreciable to the toucli; ears pale dusky brown; 
feet verj' pale creamy white; tail pale brown, unicolor, naked (to the unaided eye 
but seen under a magnifying glass to be thickly set with short sets). 

Total length (type, from skin), 293 mm.; head and boily, UMi; tail, liiO; hind 
font. .?s Skull, too inipcrfecf for full measupements; zygomatic breadth, 14; 
length {)t nasals, 12; upper molar series, o.2. 
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Thrrf s]>rf'imrns, one adult, the others young {i<lult-s. 'I'hr tlirrc cx- 
uin|>los agree [>t rh < tly in color, and swin clfarly dLstiiijj^iiilmblc from any 
of tlu; allied for.-n^. 

7. Felis minuta T' m mlnrk. 'l\v«» iiu u;uj>leti' hunter's skins and a 
kitu u, apparently only a few days old, are provisionally retVrrtnl to this 
speeies. 

8. TlvBin tUDgalniiga Gratf. Two adult mates. 

9. PuadmnmiB phil^piEBaiii Jourdan. Thne specimens are doubts 
fully referred to this species. They differ widely in color from each other, 
but all have three fairly well defined dark dorsal stripes, with the adjoining 
sides of the baek mon <)r less distinctly mottled with dusky spots. One, a 
young animal still k tnining the entire milk dentition, is nearly black on the 
back, feet and tail, and brownish l>lack on the head; flanks wa^hrd with 
gray due to a subapical whitish Imnd near the tip of the hairs; below lighter, 
with the tips of the hairs rlull silvery. 

Of two adult ft iii;d(\s, one has the head, nape and tail brown with a 
faint in(li<-ntioii of a liijjht band afro>s tin- front of the hea<l; limbs dark 
rufous brouu, hotly above pale brown, with three ilark central longitudinal 
stripes and indistinct spots external to the bands, the hairs of the rest of the 
dcwsal area being subterminally broadly ringed with dull silvery white. 
Hie other female (unfortunately without the skull) is very much lifter 
colored, gray being the prevailing tint except on the top of the head, nape, 
(ail, and limbs, mottled with dusky and with three distinct blackbh dorsal 
stripes. An additional imperfect flat skin agrees in coloration with the 
light colored example last described. 

'1 lii-se f(»ur specimens, all from the same locality, indicate a wide range 
of individual variation in coloration. 

10. Aittitli wliitai sp. nov. 

Type, No. 29740, $ ad., Iwahig, Palawan, Philippine Islands; collected by 
Col. John R. Wliite, for whom the species is named. 

Similar in ehanieter of pelag» and gennal features of eoloration to the other 

forms of the ^nus, hut notably different in details of tooth structure from the 
Iiidiun and Sumatra forms, miuI in the color of the head, which is of the same general 
color m the rest of the dorsal surfaca. 

General color Uack washed with fulvous, the basal part of the pelage beinK deep 
black, the hairs broadly tipped with fulvou-. the fuhims tint fonni tlir -u face 
color on the fort* limbs, a!i«l the previiilinii ii:it uvc tlic £ri"eater part of tlie botly. 
Pelage long and coarse exco|)l on the head, wljere it is short, especially on the nose 
and facial region, where the prevailing color is dark, the hairs nanvwiy ti|>ped with 
whiti^. Xeck all round and terminal fifth of tail black; outer surface of ears 
heavily tufted with black, with a narrow white or yellowish white border. Ventral 
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surface rather thinly liaired, the hairs crinkled and more or \cs& wooley, blackish 
at base broadly tipped with dull fulvous ou the chettt and iuside of fore limbe; the 
black of the sides encraaches on the thoraeic region; abdominal r^oa pale silvery 

fulvous, continuous over the anal repion and along the under side of the tail as a 
h nnfl mesial hand for two thirds the lenpth nf the tail. Mystaeial bristles very 
long, reaching to the ears, white or yellowish white. Mauinuu 4, abdominal. 

Measurements (tjrpe, from skin): Total length, 1310 mm.; head and body, 700; 
tail vertebne, 610; hind foot (s. u.), 100, {e« U., 107). The skull lacks the occipital 
portion, but affords the following measurements: Zygomatic i^n ailth, 75; inter- 
orbital breadth, 27./>; postorbital breadth, 32; acroiw postorbital proce.sses, 40; 
length of nasals, 27.5; breadth of nasals at front border, 14; palatal length. 67.5; 
palatal breadth (outside to outside of m'), 36.5; length of canine above alveohts, 16. 
The tooth foiinula in the type skull is deffrlivf, in- Ix ing absent on l)otli sides, and 
p' on the right side. Another skull, also a female, %vith dentition complete, gives 
the following: Interorbital breadth, 28; postorbital breadth, 34.3; across post- 
orbital prooessea, 41; length of nasals, 27; breadth of nasals at front border, 14; 
palatal length, 6.5; palatal bn^adth (outside to out.side of m'), 36; upper toothrow 
(canine to r,r). tH; length of canine above alveolus, 19; breadth of incisors (the 
series at alvcolrir bunli-j ), 1.5. 

Kc|»re.sented by two fully atlult females, in excellent condition, e.xcept 
that the skulls both lack the oecipital region; also by an adult male skin 
without skull, and an iiiiiK'HVct flat skin. 'J'he mule ditlVr.s from tlie (wo 
females in having the ventral .surface much niore heavily clothed and of the 
same colorstkm as the dofsi^ smface. The anal area, however, is fulvous 
and is continued for a short distance on the lower surface of the tail. Otheiv 
wise the coloration and character of the pelage is as above described, except 
that the tail is wholly black for the greater part of its length. 

The few specimens of AreUtU available for examination in the present 
cotmectioii indicate that the geinis ( onsists of a number of easily recogniza* 
ble forms, and that it is also divisible into two sections of apparently sub- 
generic vahie, on the basis of imi>ortant differcMices in the structure of the 
teetli. Ill a skull from Sumatra (the type loc-alify for llu- (rcrius) ]>* is trian- 
gular with a well dcvelojxd anicro-iniH r cusp, while m^ has the iimer moiety 
nuicli narrower than the outer. A skull from Tiulia has the same tooth 
strui turc, but is vf-ry nnich lari^cr autl oihcrvvisc ditlVrciit froiu tlic Sumatra 
sjH'ciuu II. In the Palawan sjM.( iniciis these teeth are obiusily oval instead 
of triangular in outline, and the inner half of the tooth is less reduced and 
less oblique to the axis of the tooth. There i:; also a marked difference in 
the dorsal outline of the skull, which rises ra|>i(lly from about the proximal 
third of the nasals to its highest point behind the orbital region in all skulls 
seen from Sumatra and India, thb striking convexity being, howe\*er, much 
greater in males than in females. In the Palawan skulls (female) the whole 
top is nearly flat, conspicuously different from skulls of females from 
India and Sumatra. 
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'I'hc binturotij; has liocn previously recorded frnni Palawan * and sp<'<'i- 
niens uppejir to have hvvu collected there in 18^, by M. Alfred Alarche, 
for the ParLi Museum of Natural llbtory.' 

11. MoDgos paUwanns sp. nov. 

Type, No. 29744 (ski:i oaly), J' ad., Iwahig, Palawan Island, P. I.; coll. Col, 
John R. White. 

Prevailing color above, incliidinf; tail, yellowish red punctate<l with black; 
head much p:ilcr :lt^f^ trr.nyrr tlia i the bo<ly; vciitni! surface re«ldi.sh brown, the liairs 
slightly tipped with yellow; fore limbs dusky; hnui limbs Ukc the Hides and back. 
The individual hairs of the dorsal muface are reddiflh, annulated subapieally with 
black and tipped with yelU>w, the biack annulatkuis more or leu visible at the aui^ 
face. 

Letigth (from »kii>)i head and body, 395 nun.; tail vertcbrse, 190; hind foot 
(b. u.) , 50 (c. u., 56). The q[wehnen is withom the ekuU. 

The mongiM)<;o so long known from the PhiHp])ines appears to have 
alway.s been rdVrrrd to JffrfX'.'tteft l/r(uhtiiiru.<( (iray, the type locality of 
which is Mala( ( a.^ A ctitiijKiri.son f)f tlic [>rt's<'nt specimen with flra\'s 
description and li^nire"' lein^es little roiHu fur doubt that the Palawan lorui 
i> a (|uitc diircrcnt animal from the true M. biaclitjuru.'* of Malacca. It is 
also su tliticrent from the shorl-tuiletl mongoose from Siiinalru, cuaimonly 
referred to J/, bruchyurus, as to need no minute comparison with it, the 
latter being a much bi^r and a much darker animal.* 

12. Anxajz dnftna (Illiger). Three specimens — a skin with skull and 
two additional skins. 

13. Tiqiaia fairoginaa palamaniii Thcmas. Three specimens, two 
adult and a young adult. * 



'■Remarks on llie Zoo-cooRraphicnl IJrlntion^hips of thf Istarrl of Palawan an'l <5nme 
adjacent IslamLs.' By A. II. Everett. I'roi Zool. iSuc. Louduu, lt>i>U. pp. 220-228, pi. xsul 
(map). Arctitis biniwong, p. 223. 

> * Sur la distribution gtefrapliique YArdLiti* binturong Raffles,' par M. E. Ouatalet. BuU«- 
tin du Miw. d'Hitt. Nat.. VII. 1901, pp. 819-320. 

^ flerpisUs brach]/urus Gray. Cliarlesworth's Mac Nat. ITisf , T, Nov. 1837, p. 678. "In- 
habitA Indian Lslanda. British Museum." In 18i3 Gray (l..ist of the Specinien.s of Mam- 
malia In the Collection of the British MuBeum. 184S. p. 52) gave the species as "The Malacca 
Ichneumon. Herpeftes brachyurut Gray. Mag. N. H., I, 578. a and b. Malacca." In the 
Zoology of tJic Samaruni;. Vertebrata. 18.50. p 1.5. he gave " Hab. Malacca. Malayan Peninsula"; 
herr adding also "Borneo." Later i^uniatra was lnclu<led in Its range, and in 1889 Everett 
(F. Z. 8.. 1889, p. 223) added Palawan. The type locality, however. U obviously Malacca. 

* Voyaire of the SainaTanjr. Vertebrata, pi. It. 

3 roriif)ari?d witii t'..<i >|i< i iiiu ns frnm Ani Hay, Kast Sumatra, kimlly loaned tO me for 
exumination by Mr. G. f^. Milier, Jr., Curator of MammaU, U. S. Natioual Mwieum. 
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Afticle IV.- DESCRIPTION OF A SKTTrJ. AND SOME VTIRTR- 
BR.E OF I'HE FOSSIL CETACEAN' DIOCIIOTTCHUS 
VANBENEDENI FROM SANTA CRUZ, PATAGONIA. 

By Frederick W. True. 

Plates I-V. 

The collections of the American Museum of Natuml Hislofy contain 
a veiy fine, nearly perfect skull and a few vertebra and ribs of a fossil por> 

poise which the authorities of the Museum kindly plact^l in my hands for 
study and description. The .specimen i.s from the marine beds at Pescadores, 
Santa Cms Territory, Patagonia, on the Santa Cruz River, about 8 miles 
above its mouth and was collected in 1899. It bears the catalogue number 
9485. i have identified it as Dhrhoti'rfni.^ vanhrrtrrlfin. 

Before proreedinj; to the drNcriplion of thi> im))ort;uu spcciTiicr!. it .scems 
to me desirable to give the synonymy of the species, which is a.s lollows: 

Dtoehotldnu vanbenedeni {Moreno), 

NfOoeUu* Von Benedmi Mobsno, Rev. Mus. La Plata, Vol. Ill, 1802, p. 397, 
pi. u. (Prt>occtt|MMl by Xo(u>cetu» Aumgiamo, 1891.) 

[Xorhniichus mn Benedeni AKSOttiNo. £nuiii. £fyiiopt. Mamm. Foas. £oodn. 
Patagonie, Feb. 1894, p. 182. 

Argijrodelphi* benedeni Ltdbkker, Anal. Mus. La Plata, Pal. Argentiiia, Vol. II 
(1893), Apr. 1894,' Get. Skulls, p. 12, pi. vi. 

Various opinions are held as to wh^her a generic name differing from 
an earlier one by one letter only is invalid, but in so difficult a ffroap as the 
Cetacea, it seems best to consider that such is the case. In this at rt^unt, 
N<rioeet7iA Moreno, 1892, is regarded as preoccupied by NoHocetua Ame- 
ghino. 1891. 

The specimen of Diorhnfichuy- itnrler con.sidtTiitioii cnnsist-: of M) a ihmHv 
perlet-t cranium, which, however, lacks the carKoiic^, nasals, palatiiu-s and 
teeth; (2) the mandible, which lafk> tlu- < onilylfs and about one-half the 
symphysis; (3) the atlas and six tlioiucic vt rtt brje, all nearly perfect; ( 4) 
three ribs, one nearly perfect; and (5) a few miscellaneous fragiuents. 
The skull and vertebrte have been partly restored, the anterior end of the 
symphysis of the mandible, the tips of the processes of the vertebrie, etc., 
having been added in plaster. The cranium is a little fractured and com- 
pressed in the region of the left maxillary notch, so that the breadth across 
the orbits is less than it was orif^nally. The terminal alveolus is lacking 
on the right side, and three others in the middle of the series on the same 
side have Ikhti restored. The rami of the mandible are fmctured longi- 
tudinally and considerably depressed, and 12 pairs of alveoli have been 
added to the symphysis anteriorly to restore it to its original length. 

* Fi/ie Tnnii 'Wttrt. 
19 
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The dimensions of the skull, together with those of the type, as given by 
Moreno, are as follows: 

Dimensions of two skulls of Dioclivtichuft ranbt Hrdeiii. 





No. 94>i5. Anier. 
.Miis. Nut. Ili.st. 


Type, Btthia 










Fatagonta. 


(M<lfCflO)a 




mn. 
634 


mm. 
54>2' 




• 433 


368 




118 


116 


Greatest brendUi between parieto-oeeipitat bor- 








142 


140 


Height of occiput, between up|>er margin of fora- 








97 


91 




40 


33 


Brr;i<!rli •• •' 


40 


33 




40 


47 




115 


102« 


Greatest height of temporal fosaa 


74. 


7P 


T^iist tii'Jfnnrc hptwf^'Ti ff>Tiipr»r,M( f04MP postcrioiiy. 


128 


13.V' 


Breuiilh ln'twet'ii center> nt <i; bits ..... 


252» 


23U 




48* 


46» 


Breadth of rostrum at maxiUaiy notches . . . 


142 


114» 


Breadth of picniiixill:^ at .snne point .... 


89 


— 


Cireatfsl disljince l)ct\vt*eii inner eilpes of pre- 






muxilla* in front of iiares 


28 


22? 


Breadth of rostrum opposite last pair of teeth . . 


• 86 


84 


Bri ;i.It|i of maxilla' at middle of rtxstrum . . . 


S2 


44« 


H!c:nith iif [iri'Kiaxilla' at siUii" ptH'-if 


30 


28' 


< ireatest thickness of maxillary j)n)tui>erancc . . 


28 


39 




92 


95» 




363 


315* 


Di-<tanre between posterior alveolus and maxil- 








59? 


til) 




9 




Broadth " " " " 


6.5 






9.5 


7« 


Breadth ** " 


8 


5.5* 


Leni^h of anterior alveolus 


11.5 


11 


Brpadth " " " 




« 


Length of mandilde (actual condition) .... 


580 




" " syinpliysis (actual conditinn't 


282 


202 


Distance Ix-lwee!! posterior eud of symphysis and 






posterior border of alveolus of hist lower teeth . 


80 




Breadth of mandible at base of symphysis . . . 


56 


49 



' VV aliotit iiic linliiii; tin- piirt which is lai kiiitr." I mm the tigurv. 

* Tivio- (itif iiair. Thi' aciii.ii hn inhh is u h ( I le lett, due to cotuprMslon. 

* Bri'iulth u( tavily la \vhi< h niisals res-teti. 

' .M< (MurenieniB of alveuli from the figure are probably unreliable, as Moreno gives the 

brt-aUtli of a middle tooth as 7 mm. 
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The agreement of the two specimens in dimen^ion^, as shown by the 
foregoing measurements, is so close, taken as a whole, that it seems to me 
to leave no rofMii for dnuht tliat the Santa Cruz sknl! represents })ir)rliolirhtis 
ranlteiudf iii. A feu discrcpaneies, however, which ap^iear to l)e real ones, 
deserves nuMition. The lu'i<:lit of the maxilla rv protuberance in the typc- 
skull, ft>r example, is cou.->itlerably greater tliaii in the SanUi Cvuz skull. 
This difference may be due to age, as in the case of some of the ziphioid 
whales, to which Dioekotiekm is probably not so distantly lelated. The 
distance between the posterior margins of the temporal fosam, however, is 
proportionally somewhat greater in the type-skull than in the Santa Cruz 
specimen, which seems to negative the idea that the former is the older. 
This b again contradicted by the fact that the nasals appear to be anchylosed 
to the frontals in the type-skull and some of the teeth remain in the alveoli, 
wliiK in the Santa Cru8 skull both the nasals and the teeth were free, and 
have been lost. 

However these differences may be a<'couiifc(l for, it doe?* not seem to 
me that they outwciijh the < ]om.' similarity of the two skulls in the form and 
disposition of the various bones, and in the majority of the dimensions. 
Some (htycrciiccs which aj ])car to be of importance, but which in my opinioji 
are not really so, will be njeiitioued in coiuiection with (he description of ihe 
Santa Cruz skulk 

The data regarding the type-skull, which are mentioned in connection 
with the folbwing description of the Santa Cms specimen, are taken from 
Moreno's account and %ures. 

Deteriptimi of ihe Santa Cruz SkuU, No. 9483, Phies I, II, III, Fig. 1, 

and IV, Fig. 1. 

Superior aspect. — \ icwcd from above, the most noticeable feature of 
the .skull posteriorly is the <;rt-at extension l)ai kwanl of the nianxins of the 
temporal fossip, the line of w hieh reaches lU'arly to the nn(I(il«> of the occipital 
condyles. This overhang is *rieater than in the type-skull. Thv occipital 
crest is arcuate, being eon\ex backward in the laeUiau line, and convex fur- 
ward on each side. Immediately below the crest, the occipital boue is very 
concave, especially on the sides; but lower down it u convex touisversely. 
The condyles do not project so much as indicated in the figure of the type> 
3kull. 

The expanded proximal porUon of the raaxillte is nearly horizontal and 
flat over the greater part ol its surface, and quite thin. It is bent upward . 
where it meets thr i i als. and the region external to this raised margin is 
<!oncave, especially on the left side. Over the orbit the maxillary plate is 
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rullit r al)ni})ily hciit u]»vvHrd, ihc anterior eximnity hciiii,' the hijrh('>i. riie 
plate i> not i^Tcaily iliifkrn<vl in this rrjrion, tlir maxillarv protulnTanre 
liciiii: I'nniKxl by thf frontal ratlit-r tliaii by thf maxilla. 'J'ht' lutti r l.uuo 
tlofs» not intirely oviTlap the orbital [,lai<' of ilie frontal, but leaves the margi- 
nal portion of the latter exposed, especially anteriorly, where the uncovered 
of the frontal is 17 nun. broad. This is not shown in Moreno's 
figures, in which the lines of demarcation between the frontal and maxilla 
ate not indicated. 

The maxillary notch is not intact on either side, but appears to have 

had about the same form as shown in Moreno's figures, the frontal making 
an angle <»f about 45° with the maxilla. On the right side of the Santa Cruz 
skull the tip of the frontal is abraded, so that the angle is nearly one of rMl*>. 

The ]>ortion of the superior surface of the maxilhe immediately in front of 
the notches is nearly horizontnl and rather narrower and thicker and the free 
ijiarj^iii.H not so (onvex as shi)\Mi in ili<> ii^nn s of the lype-skull. More 
anteriorly the sujwrior suifaee oi the niaxilln- 1h ( itinr> broader and strongly 
inclined dowuwuul. iuui ut the tip, is nearly veriital. i'his surlaee is 
widest near the middle of the beak and also a little concave. 

The premaxillav especially on theright side, are thickened at the posterior 
ends. They do not reach the frontiils j-iruxiinuUy, being sej)arated by an 
interval of about 13 mm. They rested against the nasals (lacking in this 
skull) for about 10 mm. The pro^cimal third of each premaxilla is fusifonn 
in outline, the surface nearly plane and inclined downward and inward. 
The outer luargins of this pottion of the premaxilla* are convex and farthest 
apart opposite the superior nares. The prenarial triangle is de|)ressed and 
extends about KM) mm. beyond the maxillar^' notches. In the distal two- 
iliir<K the prrrnaxilla' are eoiivex, as in the tvjiieal ihilphins, such as Tursinpr^ 
etc. Iiiiincdiatcly in front ot the triangle, the surface is nearly horizontal, 
l)U( iimrc aiitciiorly is iiK lined at an angh' of about 45° so as to be nearly 
in the .same j.lane with the upper suria»e of the maxilla'. 'I'he two )>re- 
maxilhe arc tiurrowesl a little anterior to the middle of the beak, uhere 
the breadth between their outer margins is 26 mm.; but more anteriorly 
they become expanded again, and near the tip their combined breadth is 
33 mm. In their anterior expansion, the premaxillie resemble those of 
some species of Squalodon^ such as S. iUdenutni^ barien»i»y etc. T*his char^ 
acter is not shown in Moreno's figures of the type of Diochotiehus. 

A large pn'inaxillary foramen is l(M at< ■! about 28 mm. in advance of the 
line of the maxillary notches on the right si<le of the Santa Cruz skull, and 
there are two similar foramina on the left side, the more anterior of which 
is ub(»ut in line with the forarneti of the right side. Deep rli.-mncN nin out 
of thcbc foramina posteriorly, and extend along tiie outer bordei of the 
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expanded portion of the prema»llfe» at least as far as the line of the middle 

of the superior nnrcs. 

'I'hr n:mi\ bones (\vhi<'h ave lackincr) were about 27 mm. !on», anci the 
two ii><:( tlKT about A] mm. i)r(uul. 'Vhc posterior end of each restcnl a^niiist 
u triiinirular, inctlian projt-i t ioii of tiie frontal, which separated it from 
the JM eipiial crcsi by a di.>taiK:c of about IS nun. in the mediuu line. 

The nasal region is peculiar, and unlike that of any other genus with 
which I am acquainted, though reaembliug Sqmlodon in some re^spects. 
The poatertor upper end of the vomer* instead of being greatly ex[»anded 
and nearly eiect» as in typical delphinoids, consists of a rather thin septum, 
with a sharp anterior edge, and inclined backward more than 45^. Hie 
upper end of the septum b expanded to form a shelf on which the nasal bones 
rested. Between the nares, the septum, instead of being thin above, is 
expanded to re<'eive the mesetlimoid. The mesethmoid is pushed back to 
the niiddli- line of the nares, instead of appearing in advance of them, as in 
most Odontoi <'ti. Behind the nares the naria! septimi re-^ts on a broad shelf, 
apparently jjart of ihe frontals. The upj)er surface of this shelf is somewhat 
p-novt'd. and the grooves lead on each side into a lar^e foramen (iibout 15 
nnn. in diameter), which appears to lead dirertly into the cranial cuvity. 
The foramina of the two sides are not entirely similar, the one on the left side 
being a little smaller, more irregular, and a little higher up than that ou the 
right nde. Huere is« furthermore, a smaller one external to and somewhat 
in advance of it. These foramina appear to be for the exit of olfactory nerves, 
similar ones havii^ been obs^ed by Prof. Abel in Eurhinodelphis,* though 
they were much smaller. Tb^ also occur in Squaladm. 

The ossified portion of the mesethmoid which is embrace d by the vomer 
extends anteriorly, as already stated, but very little beyond the nares. In 
front of it, the median area is occupietl by a very wide and dee|> trough, the 
sides of which are fonned l)y the vomer and jiremaxillfe. Thh trough ex- 
tends to the end of the beak, but becomes gradually narrower and shallower 
anteriorly. 

The mesial region, jnst des* rilx d, differs greatly from the .same region 
in the ty|>e-skull, as (iej>icteti in Moreno's figuri'S. In tlie latter, the pre- 
maxillae are represented as meeting in front of the nares and continuing in 
contact to the end cf the beak, so that the vomerine trough is entirely ob- 
scured. A careful examination of the figure, however, convinces me that 
this is probably an error of the lithographer. On each side of the median 
line, in the rc^on of the prenaiial triangle, there is a rather faint fine, which 
probably marks the inner margin <^ the premaxiUa. The area between these 
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two lines is so shaded that it is ])erh!qis allowahle to interpret it n- a tlepres- 
sioii or fronj:^}!. Jf, however, the wliolr int-ial area is really in the same j lane, 
it would M i ni to show tliat in oUl individuals the cartilage which occupies ilie 
vomerine trough hetouies ossified. 

Jnfrn'or aspect. — \'iewed from below, the occipital condyles project 
strongly. The basioccipital has a median ridge, vnth. distinct concavities 
on each side. The lateral wings of the basisphenoid are of moderate sise 
and thickness,' and were not very strongly divergent o^^nally. Their 
middle portion is occupied by a transverse ridge, convex anteriorly, which 
meets the median ridge of the basiocdpital at the anterior end. The pos- 
terior end of the vomer, as preser\ed, is transverse, and is lo< ate d sr, jnm 
anterior to the foramen maj;nuni. Originally, however, it probably extended 
somewhat farther hack. In front of the nares, it extends far downward as a 
thin ridpr endin*; in n tTilnTrle. The 7:yfroniatic ]trnfr'*s( s, though somewhat 
out ol liieir jmijx r position, were apparently but link* div«Tfrent. The 
glenoid fossa !» iiu linetl inward and is narrow and very lonj:. ii> hreadih 
being 30 niui. and its length 84 mm. 'J'he i>osiglcnoid procc.'s.^ is small, 
short, pointed, and not so strongly recurved as .shown in Moreno's figures. 
The inferior surface of the thick orbital plates of the frontal is not strongly 
concave distally, but a deep and large concavity occupies the proximal 
p<Hlion. The postorbital process is very large, thick, and prominent. 

In front of the nares, on each side of median line, is a krge triangular con* 
cavity, about 73 mm. long and 35 mm. high at the middle, which might be 
considered as marking the position of the palatine bones. As there are, 
however, several parallel furrows in front of it, on the surface of the maxiliae, 
I am inclined to think that the concavities are reallv in the voiTier, and that 
the parallel lines n-prescnt the palatine suture, !f snch l)e the case, the 
palatine l)onc> are lacking alioixrthrr. On the right >idf, behind and external 
to the right naris, there is an elongate j)late of Itniic. w lnt h piobaMy n iirc- 
.sents the outer plate of the ]»tervjjoid. It artii ulaies posteriorly with an 
internal process ol llie zygoiuatic, as in Sieucuh I phift. 

The palate is nearly flat posteriorly, but deeply grooved in the median 
line in the ant^or half. At the distal extremity, however, it is again flat. 
The vomer is really vbible from the nares nearly to the middle of (tie beak, 
but this is probably in part due to a slight spreading apart of the maxille 
posteriorly. The visible lovenge'Shaped portion, such as is seen in Eu- 
rhinodelphis, etc., is about 113 mm. long and about 1 1 mm. broad at the 
middle. In front of it, the premaxilla* are ^ern on each side in a fleep groove. 
The latter bones increase veij' much in breadth anteiioi'ly, and a[)]>ear to 
occupy the wlu)le of the terminal portion of the b<-ak f(>r a distance of 41 nun., 
the two terminal ]iairs f)f alveoli, and flic c^reater part of tlie third pair being 
in the premuxilla.' rather than iu the ma.xillic. 
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Tlie sTiperior alveoli <m the left side number 21, and a slight (impression 
at the proximal end of the row may represent a tv'enty-second. On the 
right side 19 alveoli eun be eounted, two, or perhajis, three, liein;r Ku kiiip: 
at the proximal end of the row. The rnw is strsiijjht oxrcpt :it tlir ]iroximal 
end, Avhere it is turned upward. '1 "he :ilvri)U are cireular in Nrciioii, hut ns 
all of them are inelined forward, llie apertures are soiiu uhat cllipiii ai. 
This forward indiiiuiion is greatest at the anterior end ol ihe set iiv,. All the 
upi>er alveoli are also somewluti inclined outward. The four po.sterior 
jNiiis (on the left side) are a little smalter than those vhidi precede diein. 
The alveoli are irr^larly placed, the antero-posterior breadth of the septa 
varying from 4 mm. to 12 mm. 

Lateral ofped. — Viewed from the side, the occipital condyles project 
considerably beyond the line of the exoccipitals. The posterior margins of 
the temporal fossie also projec t very nuieh beyond the surface of the supra- 
occipital. Hie margin of the fossa, which is nearly complete on the right 
side, presents a very j)eculiar conformation ])ostero-inferiorly." The posterior 
margin, instead of fonning a continuous ( tirve across the suture l>etwecn the 
parietal and squamosal, extends vritically downward, and ciuls abruptly. 
The ]>ortii>u of the margin which is on the zygomatic pro<("». joins the 
veitical portion just mentioned about 15 mm. above its free end. riie por- 
tion of the supra occipital wliiih c\ tends outward and backward to meet 
the border of the fossa overhangs the portion of the some bone bwer down, 
being seimrated by a deep pit opening downward. Thb unique conforma- 
tion might very naturally be supposed to have resulted from dbtortion, but 
I can conceive of no readjustment of the bones which would make the margin 
of the temporal fossa continuous. If the ^gomatic portion were pushed 
farther back, the anterior end of the zygomatic process would be too far 
behind the postorbital process of the frontal. These parts are, indeed, 
already somewhat too far apart, owing to the fact that the zygomatic process 
has lifcu prrs.'^oci upward. FroTn the sntne cause, the temporal fossa appears 
smaller than it was orij.'inallv. usoc" Moreno's figure:^.) 

The superior l»ordcr of tlic tcini>oral t'o^sa. I'onncd by the ^M)stero-c^\(crnal 
plate of the frontal, is nearly straight, but souiculiat inclined downward 
anteriorly. The orbital plate of the t'ruutal, on the other hand, is .some- 
what inclined upward anteriorly. The angle between them is about the 
same as shown in Moreno's figures. The postorbital process, as already 
mentioned, is ven- long and thick. Its depth is 27 mm. and its breadth 
aniero-posterioriy at the base, 32 mm. The oibit is not strongly arched, 
and is less than half as long as the tempoml fossa. 

The zygomatic process is thick, oblong, and obtuse at the extremity. Its 
outer surface is convex, except proximally, where there is a deep pit. 
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f'(>ytrrii>r u.fprrl. — Vitwi-tl from behind, the principal leaiures of the 
skull arc the low and broad supraoecipital, bounded above by the very 
sliftbtly convex occipital crest, the deep pits above the condyles, and the 
peculiar infolding of the supraoccipital, already described. The foramen 
magnum is iaige. The exoccipitals extend outward and backward inferiorly 
and their surface is convex. Their lower free borders are much below the 
condyles. 

Mandihlc 

As already nientioncil, the symphysis is broken off near the middle, and 
the anterior portion has been restored in plaster. Near its proximal end, the 
two linlves of the upper surface meet along the median line at a slight angle. 
The two rami meet at an acnti- an^lc, which is not nntifcably rounded at the 
apex. J'hcrc arc no distinct traces ot grooves on the inferior surface of the 
svm])hvsis. The coTidyles are lacking, ami the corrtnoid prtwess is broken. 
The latter aj>jM-ar> to have been Ion;; and rather it>w originally. 'I'hc orifice 
of the dental canal is situated at a distance of Itii mm. behind the 
symphysis. 

Ten pairs of atveoli are preserved, of which four pairs are behind the 
symphysis. They are circular and nearly vertical. 

Tympanic hone, {Plate lily Fig». 2-4.) 

A right (yntpanic bone accompanies the skull. It is '>() mm. long and 
ap])ears sniall in pn»portion to the size of the skull, altlioii^Mi it fits well into 
the space ;it the side of tlie liasisphenoid. In I'onn. a> well as in size, it .so 
closely re-.einlil( > the l\ni|>anie Itoiie nf SrhiZfulcl pli is criiJi.tangulum (Case) 
thai ha*! il been found separately, it might have la'cn supposed to belong to 
that species. The differences are only those of detail, such as less roughness 
of the surface, etc. 

Viewed from below, the bulla is triangular in outline, the posterior border 
being deeply emaiginated, or bilobed, and the anterior abruptly acuminate. 
The furrow between the outer and inner lips Is straight and extends to within 
10 mm. of the anterior extremity. The inferior surface of both lips is convex, 
exce]>t for a depression in the inner lip near the anterior end. The middle 
portion of the inferior surface is rugo.se. 

\'iewcd from without, the outer lip is oval, being deeper posteriorly than 
anteriorly, and somewhat projerfjn^. 'I'ht' st^inoi<| process is thick, en»s- 
ccnti<-, and btit little inclined backward, llie surface of the lip convex 
and (|uiie smooth. 

The inner lip is somewhat more than one-halt a> deep as the outer. The 
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anterior half of the upper free border slopes downward rapidly to the acumU 
nate anterior extremity of the bulla. The internal snrfaf-e is slightly concave 
near the middle, but convex elsinvhcre. It is nit;ose lu ar the lower border. 
Th<* thickened and ceiiivoliited posterior portion of the inner lip occupies 
ndhcr more ;han one half its length. 

Viewed from behind, the bulla presents two nearly ecpial, convex lubes, 
the furrow between tiieiu being only a little internal to the middle line. The 
outer lobe (or Up) extends downward very little beyond the inn^ lip. 

The posterior jirocess of the bulk, which articuhtes with the periotic, 
b nearly vertical, but curved inward toward the extremity. It is narrow 



and convex externally. 

The dimensions of the bulla are as follows: 

mm. 

Greatest length 49 

Greatest bnrulfh 28 

Length of acuiainate anUTior exlremity , , 10 

Greatest breadth of outer lip, exdwive of sigmoid prooen 28 

The snme, including the sigmoid prooees .............34 

Greate>!t hreafltb of inner lip 17 

Length of the whorl, or convoluted portion from the posterior border ... 28 

Leogth of periotic process 21 

Breadth of the same 8 



VertebrtB. (Plate V,) 

Tiu- skull is accoiMpanicd by scvfu vrrtobrif; namely, the and six 

thorucics. The ilioracic^ 1 coni>idcr to be the 1st, 2d, 3d, oth, Ulh and 7ih. 
All the epiphyses are detached from tlie centra, and only one is preserved. 
It is veiy thin. 

The atlas, in its general appearance, resembles that of Inia, but b far more 
like that of certain forms from the Maryland Tertiary, which, I believe, 
represent Eurhinodelphis. The vertebra is veiy long, the neural arch very 
broad ( /. r . . antero-posteriorly), and the foramen on either side of it large and 
completely surrounded by bnno. Thr miiiTlor articular facets are very 
deep, and are separated below by a witlc interval. The postero-inferior 
median y)rocess for the support of the od(mtoid is short, but very broad.^ On 
each side of the body are two snpcriTnjtosofi transverse processes, the upper 
<;ii(' Ix'ini; uitieh the ioniser, and ilirrcted npwar*! aiul backwiird. 'Jliere 
is a distinct pit in trout of tlir conjoined roi>i> of ilic luti ]>r()cesse>. and a 
similar one Ijchind them. The posterior ariieulur laeeis are plane, except 
at the lower end, where they are narrowed and convex, or rather anguiar. 
The body between them in the median line is nearly plane, as is also the 

> S«« Moreno's d«fsrrlpUon of the atlas tn Rev. SJua. La Pl«ta. Vol HI. pp. 3Q1M00, 1892L 
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upper surfiU'c of tlie proce-ss wliich .support'^ the odontoid. A low, loiigi- 
tmlitial ritige OLTU])ies the anterior half of neural an l» in the median line 
and is met hy a Iraiusverse riilge whicli exicfids between the two ^.uperior 
foramina, and rises into a conical projeetiun in the median line. The neural 
canal is very large, and about as high as broad. It is constricted betow the 
middle on each side, by a projection situated between the anterior and pos- 
terior articular facets. 

lit Tkofwie vertebra. The centrum of this vertebra is about one half 
as long as broad, with the faces somewhat triangular, on account of the flat 
superior margin. Hie neural canal and the ends of the centrum liave 
about the same dimensions and form. The nmiral arch is about as broad 
a ntcro- posteriorly as the r rntrum, and much fiepressed. The spine has been 
restored, but appears to have !wn low originally. Tlic anterior and ]>oste- 
rior zy<ja]K>physcs tire oval, ihc tormcr inclined inward and upward, the lat- 
ter outward and dow nward. The metapophy.ses are about as long as the 
cent rum is broad, and arc oval and slightly expanded at the extremity. 
They are ou a level witli tlie superior border of the centrum and a little 
inclined downward and forward. 

£d Thoracic wrt^ira. The centrum of thb vertebra is triangular, like 
that of the 1st thoracic, bat more depressed, and is more than half as long as 
broad. Hie neural ardi is broad, the spine longer, inclined forward, and 
apparently somewhat pointed origina lly . The metapophyses are shorter and 
broader than those of the 1st thoracic. They are situated above the level of 
the upper border of tlie centrum, and are curved downward at the extremities 
and slightly expanded. The anterior zyga|K)physes are well defined, but 
smaller than the posterior ones, and are placed at an angfle with tlieni. 

Sfi Tlioniric rr//(7/ra.— This vertebra re.send>lcs the iM thoracic in most 
of its characiers, Itut the nietaj>o]>hyses are higher and broader, and are a 
little inclined upward; the terminal articular fucel is elli]>ti( al, large, and 
deeply concave. I'he ncuial spine is erect and acuminate. I'be anierior 
zygopophyses do not extend forward beyond the line of the antmor border 
of the metapophyses. They take the form of shallow ill-defined depressions. 

Sth Thoracic vertebra. This vertebra is similar to the 3d thoracic, except 
that the metapophyses are shorter and less expanded at the end, the neural 
spine broader, and inclined backward, and tke anterior 2ygapoph}'ses in- 
dbtinct. The outer sides of the neural arch are concave. 

6th Thoracic vertebra. This vertebra resembles the preceding, but the 
metapophyses are still shorter, and are .separated from the anterior zygapo- 
physes by an emargination. The latter are again distinct and ])rojc("ting 
and are inclined inward. '^J'he sifles of the neural nreh are deej)ly concave, 
and there is a low tubercle on tlie anterior border of the centrum above the 
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middle. The posterior xygapophyses are small, rather indistinct, high, and 

close togC'tluT. The neural sjjlne is very broad. 

7th Thoracic vertebra. This vertebra is quite unlike the preceding. The 
anterior zvjfapophyses an? larjje, elose tojrether. deej)ly eoncave, hih! lu arly 
vertical. Tln v are widely sepnnited from the metapophyses, which nre 
lower down than in the preeidinp vprtehni. and an- inclined dowiiwanl. 
The process on the centrum is rcstftrcd, hut ori<;iiially vva> a|)pan'ntly 
nnich lon^rer. The two proi esses, t;ikcii to^jcthcr with the side of the 
neural arch, which is deeply concave, loria u nearly coiuplctc ring, as in 
Mesoplodon and other genera of ziphioids. Hie succeeding vertebra prob- 
ably had a dbtinct transverse process on a lower level. 

In all llie characters above enumerated^ the vertebne are thoroughly 
sdphioid, the genus Diochatiekua, if judged by the vertebrie alone, being 
clearly related to this group of cetaceans. 



Measurements of vertebree of Dioeht^kue vanbenedeni. 
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Biba. (Pbae IV, Fig*, f-^.) 

One nearly c omplete rib, and the upper portion of two others, acM'onipany 
the vertebra*. They appear to he the 2d, 6th and 7th, or 8th. In the seeond 
rib, the neck is long, and the head and tubercle well differentiated, the 
distance between the centers of the articular facets (a-s restored) bein^ 51 mm. 
The greatest breadth of the rib is 24 mm. It is only slightly convex anteri- 
orly, and the angle is rounded. 

The si.xth rib is more slender and rounded. ITie tubercle is more promi- 
nent, and the neck shorter. Its dimensions arc as follows: Distance between 
centers of articular facets of head and tubercle (as restored) 41 mm.; great- 
est breadth of rib, 21 mm. 

The third fragment, which represents the proximal end of a seventh or 
eighth ribt b 98 ram. long, and nearly straight. It tenninates in a double 
articular facet, the two parts of which (presumably representing the approxi- 
mated head and tubercle) are near1\ sr] unrated by a deep groove. The 
superior surface of the angle is flattened, with the posterior maigin projecting 
a little. The breadth across the double terminal facet is 32 nun., and the 
greatest breadth at the angle, 16 mm. 

Rilaiiomki lin of the Sjjrcies. 

The relationships of Diochotirhu.t seem to me to l)e very clearly indicated 
by the skull dost ribefl above. It brIon^«^ ti)tb(' family Sijualodontida?, but 
presents markcil diH'erenccs from Stjutiiiulou and I'rn^qunMov, as well as 
strikinu rcscml)Ianc«*s. It aj^'n-cs with Sijiifilixlun in the ^fiicral conforma- 
tioti of the t'vunial plates ol' the mu.xilla', \\hieh an' slK)rter anteriorly than the 
ihiik frontals beneath them. The vomerine Uuugh i:> very wide and deep. 
The zygomatic processes of the temporal are thick and oblong in .shape. 
The mesethmoid is laige and long. Ilie piemaxillie are expanded anteriorly, 
and twisted at the proximal eiul. The ethmoid plate is pierced by kige 
olfactoiy foramina. The symphysis of the mandible is long. 

^Vhile it corresponds with Squalodon in all the foregoing characters, it 
differs in being mu<^ smaller and in having single-rooted teeth, the crowns 
of which are nearly simple. 

'i'he following scpialodont and iuioid genera have been described from 
the Patagonian Tertiary: 
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SgUALODOXTIDiE. 

Protqualodim Lydekk. 

1. Tvj)c-skull from Port Madrvn, Bahia Neuva, Chubut Territorv.* 

2. Mandible, teeth, vertebrte, etc., from San Julian, Santa Cim Terri- 
tory. In Princeton Uuiversity.- 

Diochoiichus Aiucgh. 

1. Type^kuU and vertebite from Port Madryn, Bahia Neuva, Chubut 

Territorv.^' 

2. Skull, vertebra, ete., from Pescadores, mouth of Santa Cniz River, 
Santa Cruz TeTritor\'. In American Museum of Natural History, New 
York. Described above. 

IsiIDiB. 

Prainia True. 

1 . Tvite-skuU from Darwin Station, Santa Cms Territroy. In Prince- 

ton riiivcrsity.* 

2. Cervical vertebra from San Julian, Santa Cruz Territory'. In Prince- 
ton University.* 

Dr. A. E. Orttuann has asserted that tlie Tertiary fonnations at Port 
Madryn, San Julian, Darwin SiaCion, and the moulh of the Santa Cruz 
Iliver belong to one and the same series, the Patugonian beds, and that "the 
Pata|;onian beds are Lower Miocene.'* * According to Dr. Ameghino, the 
genera Proaqwaiodon^ DioehoHekus, Diapkortxthts {—Jfypocetus) and 
Scdduxhu, with others, are found in the formation which he designates as 
"the Julian, the inferior portion of the Patagonian formation," and r^rds 
as Eoe«*ne.' 

Following eithei of these two authorities, antl takincj into ( onslderation 
also the vaiious European spec-ics of SqiMlfHlon, the inference is that in tiie 
very early part of the Tertiary, the squalodont type was thoroughly estab- 



• Bee Amegbino. Bol. Inst. Geogi. Argtnt., Vol. XVII. p. 90. 1896. 

* See True, amithson. Misc. Coll. (Qtwn. Iwue), Vol. HI, pi. iv, p. 447. 1900. 

• SfT AiKfU'hino. !oc. ril. 

* See True. loc. ci'., pp. 441 and 444. 

> Princeton P&ta«ODian Expedition. Vol. IV. PabBODtolocy, 1, pt. 2, l«01-«, ni. 274. 275, 
283, 285. 207. etc 

•Anal. Hut. N«C. Buenos Aires, scr. 3. VoL VIII. pp. 473 and 505, 1906; aei. 3. Vol. I, 
p. 8. 1902. 
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lished, ami was rcpresenti d l>v numerous vorv distjm i ttmns, comprising 
at least tliree penera. Situc two of the si|ii:il(itlt>nt ponera were livinf]^ to- 
getln r in the bnim- Paia^uiium fonuatiou with both inioid and physeterine 
genera, it secjus to lue hardly prohable, as Prof. Abel contends, thai the 
Iniide were derived from the Middle Miocene squalodont genus Ncosqualo" 
dortf the I^yseteridie from the ]Midd]e3ifiocene genus Squalodon (ty[>e-si)ecieSy 
1$. grateloupii)f etc. We must go farther back in time to find the real proto- 
types of these families. To escape from thb conclusion, it would appear to 
be necessary to assume that the Patagonian beds are of later date than that 
which has been assigned \o them by the paleontologists who have given them 
th(> most detailed study. But of this there so far as I am aware, no satis- 
factory evidence at present.* 

EXPLANATION OF PLATES. 

Ty'wchnt irh f<* vnnhrnr'hni. 
Aiuer. Mus. No. 94&d. Pescadores, .'5jmta Crua, Patagonia. 

PS.ATB I. 

Skull, superior aspect. A little lees than | nat. siie. 

Platb II. 

The same skull. Inferior aspect. A little lees than ^ nat. sise. 

Pl.\TK III. 

Fig. 1. The siiuie iskiill. Lateral asjH-cl. A little less lluiii ^ nat. size 
Fig. 2. Ripht tympanic bulla. Inferior aspect. Nat. size. 
Fig. 3. The simo luilla. Superior aspect. Nat. ««e. 
Fig. 4. The same bulla. Posterior aspect. Nat. sice. 

Platb IV. 

Fig. 1. Skull. Posterior ai>pect, diowing interrupted posterior border of 

temporal f«)s«i3>. About f, nat. si/e. 

Figs. 2-4. Kibt*. A little less than | nat. size. 

Platb V. 

F'igs. 1.2. .\tlas. Anterior ;in<l posterior aspects. 
Firs. 3, 4. Fir-t (hMrfu-ic vertebra. .Xnlerior ati,l posterior aspfot^. 
Figs, o, 0. Third tkiuracic vertebm. Anterior and pot<t«riur aspects. 
FiK9. 7, 8. Seventh thoracic vertebra. Anterwr ami posterior aspects. 
AU figurra about f nat. siae. 

1 Notice diould. bowerer, be taken of the remark of Dr. E. von Stromer rcgardinK Prottfuaio- 
don, wliK h is 11!$ (uUuu ■« 

•' I'rosijuttloilon I.yil<Kkt!r, acturUuig to im orgaiiizaiiou and iis gfulotrical a^*. isiiouUl 
rnthfr )•«• ( alli <l /'»;t/>r/ii<tfodoa." (Beltr. Pal. und Geo!. Oesterr.-Unff. und Orfenti. Vol. XXI, 
p. 172. foot-note. 1908.) 



Digitlzec uy google 



56.9(1 1 SI 7s. 7; 

Artieto V.— OX TIIK SKTTJ. ( )F APTERXODUS AND THE 
SKELETON OF A NEW ARTIODACTYL. 

By W. D, AlAiTUiiw. 

Plate VI. 

'ITie .sj)('rlinons here deseribed are from a coUeetion made by Mr. W. H. 
Reed for the University of Wyoming. I am indebted for tlu- ()i>])()rtiinity 
of (lrs( l iliing them to the eoitrtesj of Mr, Heed and the good ofli( <•< ai Prof. 
vS. \V. Williston. .1 tak(^ ])leasure Id eiqyressing my cordial thauks to these 
gentlemen for the privilege. 

Tlie locality i> in the neighborhood of Bfites's Hole, north of the T/nrnmie 
PhiiiKs. Mr. Kt rd discovered here n very tunsiderable licposit u lii( li he has 
been .siieee.ssfully iJiu-ipeeting for two or more seasons. Tiie t'uima i.s Ix)wer 
Oligocenc, Titanotlierium beds, and in( lude.s several skeletons and finely 
preserved skulls of lltanotheres. Among the smaller mammals submitted 
to me for identification are, besides the two here described, Cynodietit 
ftatereulvs and Cylindrodon fonJtis, both originally described from the Pipe- 
stone beds of Montana (Lower Oligocene). It appears therefore that Mr. 
Reed has dbcovered a Wyoming locality for the micro^auna of the Lower 
Oligocene, simitar to those found by Douglass in Montana. Hie speci- 
mens are, so far as I liave seen, remarkably well preserved, and a carrful 
study of the whole collection would no doubt yield some interesting re.sults. 

IVo fossil*; of sj!ecial interest are, the cnnqilote ^kuH and jaws of an insiM-- 
tivore of ihe rare and primitive Zalambdodoni (li\iNi(»ii of the order, hitherto 
almost unknown as fossiU; and a skeleton of an undcscribed genus of Ariio- 
dactvla. 

Skcll op Apterkodus. 

The insectivore skull and Jaws are referable to Apieruodus mrd'Ktcus, 
dcscribetl by Matthew in llMKi from several fragments of k)\v< r ja>vs from the 
Lower Oligocene of Montana. The genus was placed in the Zulambdodont 
division of the Insectivora, 

The skull and jaws disiovered by Mr. litrd are of remarkable ii)ii re^t. 
Fo.ssil insectivora of this group are uhnost unknown, and the living lonns 
are exceedingly rare. The ('entetida? of Madagascar, Potamogalc of West 
Africa, Holenodon of the West Indies and the Golden Moles of South Africa 
are the modern t^^-pcs. Xenoikerivm of the North American Oligocene and 
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NecroIesU* of the South American Miocene are the only extinct Zakmbdo- 
donts of which the skull is known, and there are six or eig^t described genera 
based upon jaws or parts of jaws from the Oligocene and Upper Jurassic of 
North America. The especial interest of the group is in its extremely primi- 
tive skull ( haracters and in thepoculiar type of teeth, whi* h nceording to the 
Tritubercular theory represent the earliest stage in the development of the 
mammalian niohir. 

Tliis s|H>( iincn is the third arul thus far tlio hest preserved Zaiambdo> 
doni Iiisc( tivore t'roni titc Nonli Aincricnn Tertiar)'. 

The f^ciieric characters are as ioUou.s; 

Deutilioii 1^C| r| M|. Median incisors somewhat enhirijed. w itli oval 
roots (crowns nt>i j»rescrved) ; luicrul incisors round-cuspcd with iiiiiiute 
heel. Canines two-rooted, crown a stout, recurved cusp with no heel. 
Pj small, one-rooted. P*^ three-rooted, triangubr, with large high central 
cusp, and basal cingulum rising into sharp basal cusps at the angles. Upj>er 
molars of essentially similar constitution but more extended transversely. 
The outer marginal cusps are higher than the inner one, and form with the 
central cusp a t ri^^on which wears against the trigonids of the lower teeth. P3 
is two-nM)ted, with hasal cingulum surroutwiing a high sharp-conical cusp. 
In a high trigonid is formed by the addition of anterior and posterior cusps 
to the inner side of the hij^li nnrrnlar principal cus]>. and there is a minute 
heel at its ])o>tcrif>r base. M, 3 are similarly constructed, the heel becotnitifr 
successively lartit r, hut even in m, it is very small relatively to the triguuid 
and far hrlow its Irvel. 

SIciill. I hc skull has al>oui ihe size and jmxporiions of Ericulu.<<. The 
basicranial and basifacial axes are parallel. The face is rather short, the 
postorbital r^on long and cylindrical, the occipital region broad and short. 
Orbits imperfectly defined, ladurymal fonunen large, maiginal, postorbital 
process of frontal rudimentary, zygomatic arches absent. Sa^ttal crest 
prominent, occiput broad and low with moderately strong crest above. The 
most remarkable feature of the skull is the extraortlinary development of the 
lateral exposure of the mastoid, which with the adjoining ])arts of the exoeci- 
pital and squamosal hones fr>rms a large lateral ])lane surface of rectangular 
form contimious with the outei end of the ]M)^l-L:K■lloid process, and hounded 
hy four proiiiiiiftit heavy crofts which yvrojert in a vfrtir:tl plane. Tlic ii[)|H*r 
<-rf>t proif( t> iicarlv as iii^h a> the hax' ol' the >a^^iual crf^i, the lower crest is 
<-on.si<.lcral)ly liclow the lc\i'l oi iIh- coiuhle, tlu* posterior crest projei'ts a 
little farther hat k than tlie occipital condyle, the anterior t i-esi continues 
upward from the glenoid. The occipital crests end at the posterior up|>er 
corner of this plate. The superior and posterior margins of the plate are 
evidently a development of the lambdoidal crests, and the anterior border is 
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tlu' remains of the zygomatic prnress of the squamosal, 'I'he interior crest is 
e\i(l< iitly r(itM|>osefl of the iiniied jjarorcipiiHl, mu>n)i<l ami |iosttympjiiuc 
proeoso. 1 eun find no analogue lor this cxtraorHiiiary (levelopMu-nt. 

The occiput is broad, low, concave, bounded by ilu- tHci|)iial and jjosterior 
kmbdoidai crests, coiisecjuentiy composed of tlie occipital bones only. The 
foramen roagRum b wide but not high, the condyles narrow and wide apart. 
The basioccipital r^on b broad and rather short, the petrosal prominences 
project a little beyond the level of the baaiocdpital, and between them and 
the pos^lenoid process lies a large deep pit, while ^emally and posteriorly 
they lie against the base of the mastoid-paroc^ipital crest. The condylar 
and jugular foramina are dbtinct and well separated. The postgh moid 
process is very broad and heavy, without postglenoid foramen. The 
glenoid articulation is wide and deep. The pterygoid plates are not ver^' 
prominent. The pnlnte is of the iisual Insectivore type; it is not extended 
behind the molars and is iKiunded posteriorly by a rather strong ridge. 

The lower jaw has ulr«*aily Ixt-n described by Matthew (1903). It is 
.short and deep wiili wide heavy condyle, coronoid process of incHleratc height, 
angle prominent tuul considerably incurved, masseteric fossa deep. The 
posterior mental foramen lies beneath the anterior part of p,. 

The resemblance to Eneulm in the dentition b sufficiently marked — but 
in none of the Cmtetidae do I find any near approximation to the extraordi- 
nary characters of the mastoid re^on of the skull. Setting aside thb single 
specialization the genus may be satisfactorily associated with the Centetidie. 
and until additional distinctions in skeleton structure are known, it seems 
best to regard this specialization as of not more than subfamily value. I 
place Aptemodus therefore in a subfamily Aitfrnodontin.*! of Centetidie, 
distinguUhed from EricuUme by the peculiar development of the mastoid 
region. 

Tlie close rosemblance in the eojistniction of ihe ntohr-preinolar series 
makes it very probable, that their sirucinral evohiiiou ha- been uniform. 
If this be true the following will result as to thi njolars in ZalaniUlodonta. 

1. The high median ciLsp is the original cusp, corresponding to the 
protocone of the premolars. 

2. The development of the two outer cusps of the upper, and of the 
two inner cusps of (Aie lower teigon, proceeds pari-passu. 

3. Hie development of the inner heel of itte upper, and the posterior heel 
of the lower molars b correlated. 

4. The method of complication of the premolars b not analogous to that 
of the ordinaiy trituben ulata. If the premolar analogy aigument has any 
force the same is true of the molars. 

5. The order of etisp <levelopTnent indicated i- ^nbstantially that advo- 
cated by Cope and Osborn in their tritubercular theory. 
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fi. Fnirly ivpical Zii Iiiml)ilo(lont teelli omir in the Jurassic, alonp with 
tcoili of thf iioriiinl iritiiht- rcular pattern, and ut least one other distinct type. 
There is' no reason to believe that these ditferent types arc stages in the devel^ 
opment of the normal mammaltan mokr, nor that one is derivable from the 
other. On the contrar} they appear to be independently evolved from the 
primary reptilian cone, and it is probable that a great number of parallel 
evolutions took phce, some of which have survived, while others have not. 

If th^ cone lusions be correct, neither Oshorn's derivation of the tri- 
fiiVtorciilar molar from the zalambdodont, nor Gidley's derivation of the 
zalambdodoiU from the tritubercular are warranted; the identifications 
of cusps by Osboni in the tritubercular, and by C^idlcy in the /alatiihdfKlont 
molar nre not warrnnte<l, anrl if the prrrnolar-aiialogT,' argvinieiit be admitted, 
arv ii)( (>rre( t. < )sli(>rirs view is eoirect for the zalnmbdodonl jnolar. while 
for tlie iKiniiai tiitubereular type the evidence a(l<iin-ed by Scott, Woodward, 
Wortman, and Gidley points to auoiher method of conipliealion. 

According to Leche's view, the molars of the Talpidne and Soricidae are 
derivable from the zalambdodont type, while those of Erinaceids and other 
Dilambdodont families are derived from the normal tritubercular type 
exemplified in the Leptiotidie. This view is not supported by what is known 
of primitive Talpidn and Soricidn, as these diow a molar construction much 
more like that of Lepticttdte and with little if any approach to the zalambdo- 
dont molar. Their premolars also show the normal method of complication. 

Eotylopus rcedi gen. et sp. nov. 

T^'pe, a skull, jaws and skeleton from the Lower Oligocene of Wyoming 
in the Museum of Wyoming University. The specific name is in honor of 
the discoverer, \V. H. Beed, curator of the University museum. Mr. Reed's 

contributions to science as discoverer of the great fossil fields of the Laramie 
Plains with tJieir wonderful dinosaur fauna described by the late Professor 
Marsh, are well known to palarantoiogists. 

(Jtmric characters: DeiUition unrrMiviccd, tet'th coaliiiuous without diasteinala. 
Canines slightly larger than adjoinitig teeth. Anterior premolars simple, compresned, 

with inn«r cusji, |>« with inner cppscent, moderately witle transversely. Molars 
brachyo«loii( ^ r.ithor wide tnuisvcrst'ly, the outer c«>scoTits with promij^ent oxt^rnal 
ribs and nuso^tyle, weak para- antl melastylea, the anterior inimr cresiceut bifid 
posterioriy, one erest extending poeterioHy, the other externally from the top of the 
cpespciit. 

Skull iif iiiodenitf leiij^th, no laohryrn il vaeuiiy nor fossa. orI)its nearly closed 
behind, hulhi of canielid type, folded upon itiiielf and filled with cancellous tissue as 
in Poibfotherium. 
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Ulna and radius co6.s.sifie«l nnd distinctly of catndid type, with no channel between 
the two shafts. Fibula reduced to a diatal nodule and presumably a proximal 

vestigial splint. 

Podial bones separate. Toes 4-2, median pair of metacarpals and mstatarsaU 
aepamte, moderately longt not appreoed, lateral metacarpals slender, complete, 
lateral metatarsals reduced to nodules. 

Specifir rhnrnrtrm. In th*' fihsence of more than one species the specific diar> 
acters are iiicluiii il in llic general description that follows. 

The ppiKTic charactiTs as cited placr Kotylopus in my opinion ns a very 
j)riiiiiti\ fUJid somevvhiilai>errant ancestral type i)t' llieCaiuelidit. molars 
and premolars are much more like certain UyiKi-rtraguIidfe, e.sjieciully Hctcro- 
meryx, and the peculiar bifid protoselene is paralleled in certain of the Giraffi- 




Fig. 1 . Koty hivui ma, skuU and Jaws. Type spectraen. twiKlilnls natural rias. Lower 
OUfocetw, Wyoming. * 

de and Bovidse. The anterior teeth are of rather indiffei«nt type, but the 
nearest likeness is to Poifinvthenum eximium. The peculiar type of bulU 

is however very strong evidence of camelid relationship, and compares closely 
with that of Poehrodierium. The absence of lachrvmal vacuitv and the 
general form and projiortions of the .skull support the relationship to Poe- 
brolhrnnm. The con.solidation of ulna and radius is likewise of the pcrtilinr 
camelid pattern, (juite ditterent from the consolidation in ileteromeryx, 
Ilypcrirdfjiilus or any of the Pecora. 

Dtniilioii: The u])per incisors are three in nniiil)er, pointed suh-spatu- 
late, iuci casing iii size I'roiii fir.>l to third. The upper canine is not coiu}»lete, 
but w as larger than i'* and, like it, had a pointed crown. The upper premolars 
are all two-rooted, the first larger than the second, both with compressed 
elongate crown and no cingulum, while the third has a strong inner basal 
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cmgulum risini^ to an irre^lar double cusp or series of cuspules a little 
behind the middle of the tooth. 

The fourth premi )lar hixs the inner crescent conijilete. It is considerably 
wider transversely thun long anteroposteriorly, and within the posterior 
wing of the inner crescent lies an accessory cuspule of irregular form. . 4 a 

The inoUirs are quadrate, somewlmt broader than long, and very low- 




Fig. 2. jrofylofMM rcedt. upp«r teeth. Matiifal bIm. type specimen. 



crowncfl. 'I'hrir most niHrkcd peculiarity is the double postonfir wing of 
the aiitt-rior iTiiicr crcsct'iit ; tlic crest which appears to ^nntimu' the (Tcscent 
having the ])i)sitioii of the coiTcsponding part in an Aunphithrr'ntvt tnolar, 
while a sojuewhat less prominent crest has the position of the nonual rumi- 
nant molar. It is very suggestive of a transition from one type to the other, 
but there is little evidence for this view in other directions. In tbe'Clraffe 




Fig. 8. EfAntopv^ r«edt, tower teeth. NMunl slie. type qiedmen. 



the abnormal wing ap])cars as a weak crest, the normal wing being the prin- 
cipal crest; Eotylopus reverses this condition. The sise of the molars in- 
creases slightly from first to third. 

The lower incisors have flattened spatulate crowns, somewhat larger 
than the corresponding upper teetb. The lower canine is somewhat larger 
than i^, with pointed spatulate crown, die first premolar is one*rooted and 
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relatively small, the others are two-tooted and all have compressed low 
pointed crowns with posterior internal crests on p, and p^. 

Feet: The camelid affinities already observed are strengthened by the 
characters of the foie and hind feet. These are intermediate between Pra- 
tfftopui and Poi^tntherium. They have the proportions of the former penus, 
entirely Inckinp the long, slender, appreased metapodlals of the latter. But they 
show certain distinctively tylopod features in comparison with corresponding 
parts of the propecoran and pro- 
trapiline menihers of the IIyj)or- 
tra^iilifljr. In the turc-foot, tlie 
lateral digits are coinj)leie al- 
thotifrh slender, the median pair 
arc but .slightly appressed. The 
magnum and trapesoid are 
separate, the trapexiuro is not 
preserved but its presence is in- 
dicated by a facet on the trape- 
zoid. The distal keds of the 
metapodials are (onRiu-d to the 
palmar surface; the dorsal sur- 
face of the distal facet is slightly 
oonvex iHtcrally, less so than 
ill I'rofi/lopii.i, more than in 
Poebrotheritim. 

Tn the hind foot the lateral 
digiu are iciluctHi to nodular 
rudiments as iu PoBbrothmwn 
but larger; the median pair are 
,much shorter and less appressed 
than in PolftrofAmim, more tidids ii»tunl sUe. 
as in Pni^put. The median 

chaniK-1 ( haracteristic of the Peeoni is not indicated here; on the other 
hand the heads of the metatarsals show the strong plantar processes charac- 
teristic of Poebrotherium. The navicular and cuboid are separate, the 
astrnpralus is more oMi«|ne than in any later CameUdae, but less so than in 
Oi-etxlonts. Tlie (al(aiu-ar hbular facet has the characteristic caniclid 
form, (iitt'erin^ from that of ( )r(H)donts in its greater convexity from front 
to back, frotii Pccora in its less convexity from side to side. The phalanges 
are short, intermediate in ty])e beiwt cii those of I'roli/iopii^ and Pnehiutherium, 
narrower than those of Oreodonts, broader than those of Leptomeryx, Pro- 
toceroM and the Pecora. 




Fig. 4 EotuUipM rttOi, fore limb. Type, two-> 
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Eotfflapus b endently a very primitive ancestor of the Canietidie, aber- 
rant in certain features of the dentition, in other respects intermediate be- 
tween Pwti/lopn.i and Pogffrotherium, but much nearer the former. It is 
probable that the jaw fragments and t< • ih w hich I n lVrrcfl in \i)OA to Lepto- 

traguiu.t {L. prvfectuM Matthew) from the 
IxiVfer Oligorene of Montana, belong to 
this genus, although tlit'v tio not agree well 
enough for sjuK-ific identify, 

'llw n<rk, judiiiii^' inmi Mr. ItctHl's 
jjhoi(jgrai)h of the .>kt k ton as mounted in 
the Wyoming University Muscuui, was «|uite 
short, and this might also be inferred from 
the shortnej» of the limbs and feet, and of 
the head. The proportions of the known 
parts of the skeleton in Protyhpu* clearly 
indicate that this genus also had a short 
neck. 

Tt differs from LcpiotrafiuJits in the laek 
of diastema in the lower jaw, from Protif- 
hpus and others of the better known I'inta 
genera in the peculiar eonstrtietion of the 
Uppennolars and various other features; hut 
its nean*si relatiou>liij) in skel«-tou strueiure 
is undouhtetlly with Protylupus. It cer- 
tainly cannot l)e regarded as an interme- 
diate stage in the evolution of Prolylopus 
into Poilmaheriim; on the eontrar)' it 
throws a great deal of doubt on this alleged 
direct line of descent, for the following 
reasons: 

1. EotyhpM is xery much closer to 
Protylopu.'i thanio PoUbroihenum and niiirbt 
muchmoie readily be derived fmm it. This is apparent in its brachyodont 
teeth, construction of molare and of i)remolars, proportions of skull, length 

of limbs, length and character of metapodials, etc. 

2. Porbrothrrium enTinot he derived from Eotiflopus but occurs with it 
in the Lower r)H<roeenc ahhou>rh much moix.- abundant in the Middle Oligo- 
cene. It npp. ar-. iiui< h more ]irobable therefore tlmt Proiylopus led up into 
Eotyiopm lliaii into I'd, Ijiotlu num. 

3. Anal} -si^ of the Lower Oligocene fauns shows it to be composed of a 
few t)-pes closely allied to Eocene genera, associated with a much laiger 




Fig. 6. Eotyloput rcait, lumi lanb 
Type, two-tbiida natural slw. 
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Qumber of more Advanced t^ pes closely aUicd to d»e Midfllc Oli/rocene fauna, 
usually congeneric. Poibrotheriim belongs to the latter group. 

This is true of most of the phyla which have been supposed to tun 
throuj^ from the Eocene into the Oligocene. We may peihaps regaid the 
more primitive types as autochthonic; the others are more probably immi- 
grants from the north and in the Oreodon fauna they had almost wholly 
di.spla<-ed the older forms. Pogbnttkerium b probably derived^ not from 
Proiylopm of the Uinta, but from some more advanced contemporary genus 
of more northern habitat. 

If. however, we eonfine ourselves to the broader relations of Kotiilopua, 
w ithout iiKikiijg any unjn-ov;il)le nsserti,i)ii> as to its din-( i ;:( ii( tic relations 
to othrr known genera and >p( ( ifs, hut rriranlinjr it ns one ot tho >u( < <'>sivelv 
tloser approximations towanU die modern Caniclida' whieh ehara( icri/,e 
the sua-essive faunal zones of the Tertian', we find in ii a new and interest- 
ing stage in the Cametid phylum. WTiile it makes any direct descent of 
Pof6ro</!tmiim from Protylopus less probable, yet it serves to confirm the 
position of the latter as an ancestral Gunelid. Its close relations to the 
Eocene genus are obvious, and its position in the Camelid phylum appears 
to be beyond question. Its family position will depend upon Uie criteria of 
elassification that we ;m1 j :. If we adopt the "linear" system and ignore 
the more im])ortant and obvious structural difTerenees between animals, on 
the i>lea that they are merely stages in S[)ecialization, if we seatter aj)art a 
elosely related group of aneestnd forms among the widely divergent tyjM»s 
to whieh they have given rise, we in\ (il\ e ourselves in a \en- doubtful and 
ehangeable arrangement, dependent upon hypothrx .s of relationship instead 
of fact.^ of structural ailiuity. The groups will be definable otdy by eertain 
minor features of structure which have e.s^-ajied allcruliou and we wholly 
lose sight of the near relationship of the ancestral stages of various divergent 
groups. It is to my mind neither necessaiy nor wise to attempt this method 
of classification, and its failure is very well shown in the shifting and un- 
certain position of so large a part of our early Tertiary faunae. It is not that 
opinions have really changed very much, but that a vicious method of classi- 
fication has made a slight change in relationship responsible for a veiy wide 
change in classification. 

The genus is by definition a member of the H>'pertragulid{e, having 
four digits with .separate metapodials in the fore foot, and but two fimctiunal 
digits in tlie hind foot, the metapodial keels ennfrned to the )>alinar surfaces, 
the dentituin primitive, brachyotloni and unreduced. The family as thus 
defined is amotral to the higher ruminants, an(i it sulitli\ide(l into three 
groups ance-sirul riv>peetiveiy to the Pecora, Tragulina and lylopoda we 
would have the following arrangement: 
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Leptomeiyoins. 

Lej^omeryx with affinities to Cervidae. 

Hcieromeryx ' 

Prnforrrn.^ ? giraSine and H boviue affinities. 

? S i/nd //(H't riis 
Hypvrt ra<:ulina'. 

Hifpirinujuhwi athnitics to I'mgulida:. 
Loptotragulina!. 

Leptotraffulus ' 

Eott/lopu9 affinities to Camdidfe. 

Protylopus 
? Hifpitodus — affinities to StenomyUnse. 



Digitizec uy google 



56.9.32P(1181):14.71. 

Article VI.— OX THE OSTEOLOGY AND RELATlO.WSIilPS OF 
PAlLiMYS, AND THE AFFINITIES OF THE 
iSCHYllO.MYlD.E. 

By W. D. Mattuew. 

The Ischyrom^idje are a family of primitive Ilodeuts characteristic of 
the American Eocene, with a few survivois in the Lower and IkGddle OUgo- 
cene of thu country. Hey are the oldest known fossil rodents, appearbg 
first in the Lower Eocene (Wasatch) and are praedcally the only known 
group until the end of the Eocene. They are thus of espedal interest in 
tracing the history and evolution of the Rodentia and the relationship of the 
various modem families. 

The Vx'st known genora are lichyron^ Leidy, of the Lower and Middle 
Olipocene (White River jfroup), and Paramyx I/cidy, of the Lower, Middle, 
and T"^pper Eocene (Wasatch, Wind River, Bridjrer, Washakie and Uinta 
formations). Imperfect skulls and som*^ parts of the skeleton of these two 
genera liavc l>een desciibed and hgnr 1 l y Cope (1885) and their relation- 
ships ( onsidcred l>y siibse<|uent studciii.^ of the Rodentia. The remaining 
genera have been known only from jaws, and mostly from very incomplete 
descriptions, ao that ahno^ nothing is known of thdr afiSnities. 

Hie present contribution is based chiefly upon a series df fine skeletons 
and skulb of Rodentia from the Bridge formation (Middle Eocene) ob- 
tained by the American Museum Expeditions of 1903^. This material 
gives us the first time a fairly complete knowledge of the osteology of the 
oldest known fossil rodents. It fumishes vrry important < i !ence in regard 
to the evolution of the Simplicidentate Rodents, and the relationships of the 
several modem groups. 

The mwloni rodents have bef n thoroughly studied and extensively 
monc^fi])lu"(l by various writers, but trouiparatively littlt- attention has been 
paid by tliese writers to their geological history-. I'liis is not snrprising in 
view of our very inii)erleet knowledge of ilie e.\tini I furiu.s. Fossil rodents 
are ver\' numerous and varied, but not in proportion to their modern abun- 
dance, and on account of their small sice the great majority are ver)' imper- 
fectly known, principally from ja\v5 or teeth. They first appear in North 
America in the Lower Eocene (Wasatch), in Europe in the Middle or Upper 
Eocene (Egerkingen), in South America in the Pyrotherium beds (Upper 
Eocene or Oligocene), in Africa in the FayAm deposits (Upper Eocene or 
Oligocene). In other parts of the world nothing is known of their first 
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appearance» as early Tertiary deposits are unknown, or fossil mammab have 
not been found in them. 

The ordinal < Ikh-.k ters of the Rodontia are well marked at their first 
aii]H>nr.'iii( e, and tliey do not appear to be diroctly derivable from any known 
Basul Eocene or Cretaceous Tiiaiiimals. 'I'he Inter Tertiary rodents are for 
the most j)ait nearly related tn living freiiera, and are n fernni to mcKlern 
families. The North Ain(i i( ;im Kt" enc ii»<lrnt< and a part of the OiigJK'ene 
genera arc ict'crred to the rxtiiict I'amily iM-liyroiiiyi<he. 'I'hc genera of the 
European Eu< (mi(" ;tiid < )lii;o( ('nf have hccn in part referred to the exfinet 
families Theridouiyidiu and I'-seiuiuM-iurida'. There are also several aher- 
rant s,>ceialized groups of later Tertiary rodents which are placed in extinct 
families. 

Family Iscbyroiitid^ AUUm, 1876. 

Alstoti included in this family Ischxjromijit Ivcidy, ISoO, and perhaps 
Pseudotomus <'o])e, 1S72, with the following definition: "Dentition as in 
S< itirid;e. Skull resembliiij; ( 'astoridnt*, but witli the infra-orhital opening 
hirge, a sagittal crest, n(» ]»osti>rbiUil processes, palate broad, basioceipital 
keeled." Pln^hrctonnis, l^iiaimjs and Sciurnvm he referred to the Sciurida?. 
Cope in bSM defined the fanjily as follows: 

" Dentition as in Sciuridee; infraorbital foramen lar^e, superior; ptery* 
goid fossa laige* with well developed exterior as well as interior walb; a 
sagittal crest." The description of the infraorbital foramen as ."lai^" is 
somewhat mbleading; it is not lai^r than in Ajdodoniiaf and is not large 
as in Hystrioomorphs, nor superior id position as in the Myomorpha. Hie 
sa^tta I crest is not present on Sduravus. The keeled basioceipital is present 
only in Itehyromya. 

On our present knowledge the family may be defined as follows: 

Infraorbital foramen small or of moderate size, round, [losiero-inferior 
in position, situate close to the antero-inferior niai^in t>f th(> orbit, and facing 
forward and dowiiw ard. so that it was ]>roi)ably not traversed by any portion 
of the luasseter. ( )ri^'in of niasseler wiudly limited to the zygomatic arch, 
not extended forward on the side of the muzzle in advance of the orliits. 

Dentition j;U;ij; teeth brachyodout, sciurid in pattern or with imperfect 
transverse crests. Palate broad and Ending surfaces api>roxtmatety hori- 
Kontal. 

Tympanic bulla incompletely ossified and loosely attached in earlier 
genera (complete in ItchyrorMft). 

Zygomatic areh modcnitely deep, jugal extending upward in front of 
orbit to meet the lachrymal. PremaxiUse broad posteriorly, almost exclud- 
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ing frontals in)iii conlut l wiili maxilla'. Nasals Itnig, ami Itroad posti'riorly; 
facial extension of lachrvinals not large. No {>ostorbital processes on 
frontals; post-tyni])anie plate of squamosal broad; mastoid exposure small. 

Neck moderately long, tail very long and strong; limbs and feet of 
moderate length, arboreal to terrestrial in adaptation; manus tetradactyl 
with vestigial poUex ; pes pentadactyl, lateral digits well developed; scaphmd, 
lunar and centrale separate. 

Pamnyi Leidy, 1871. 

Pnrnvvja Leidv. 1^71 . Proc. Acad. Sci. Phila., Vol. XXII, p. 231 (publlflfaed Nov. 

28, 1871;; Ext. Vert. West. T<n^.. p. 109, pi. vi. 

Paeudotomus Cope, 1872, I'al. Bull. No. 2, issued .\ug. 3, 1872; Proc. Am. Phil. 
Soc., Vol. Xn, p. 467. 

PleitiarctomyaVnvF.. 1877. Fxt. Vert. XewMex., p. 170- 18.S.5, Tert. Vert., p. 175. 

?PlefiareUmys Bravaad. 1648-^2, in Gervais. Zool. et Pal. Franc, pt. ii, expl. 
pi. xlvi. 

Nomendaiure. This genus was founded upon three species from the 
Bridger formation, P. delieatttat delieaiiar and ddieaii»9imu9 Leidy, known 




FiK. 1 . Paramyt rfrficuhw, skull and lower Jaw, natunl liae, No. 12S06. Lower Bridser, 

Wyoming. 

only from ]tarts of lo\v«'r jaws, pynnldlmit iis, type P. liidN.'' ( ojx-, was Ikim cI 
iij«m a skull from the s;iim> formation, la< kiii^' tin- clicck tfctli and otiu'rwisc 
defective, l)Ut with comjili'le incisors. Hoth genera were siibseciiientlv 
synonymized by Cope with Plesiarctomys Bravuixl. tvjie 1'. gercaisi Brav,, 
based upon an incomplete lower jaw from the L ]>|Kr Eocene of France. 
This identification has been generally accepted, but in recent years several 
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authors ' have revh'ed Leidy's genus, although without giving any reasons 
for aeparating it from Plesiareiomys.^ 

It is entirely probable, in my opinion, that PletiarrUmyB and Parmnys 
are identical or closely allied genera, altliou^h thcro arc some marked differ* 
ences between the teeth of the typical species. In PUnarctomtfS ^enxu9it 
according to Gcr\ ai^'s fiijure, b short and small, more reduced than in 
Arctomys, and tlic molars increase regularly in width and lrii<;th from \^^ to 
m,. In rnannifs (Iflicdlii.t, ]^^ is a much lar«r('r tooth, longer than nij_j. and 
as wide as 111,; its two anterior ( iis]t> an- more sejiarated and of larpT size. 
Other s]te( ies of /V//y;/f///.v, ho\vev<>r. especiallv /'. rahtisl ns and /*. {Iyrfii/ri»- 
toiuiis) pt h r^utti , aj>|»roa( li very closely to the ty|)e of I'li.sKircttnnt/.'i in denti- 
tion. Unfortunately Ciervuis does not figure the outside of the jaw, so that 




Fig. 2. Paramyt delicalu*. under view of skull, natural size. No. 12.506. .4urf. prm.. 
auditory proiiiini'iKc of i>»'trosal; 'j.-<>r . I'ii^ioi ripn al ; ^.-.«.. lia>i>plifii<)i<i : i- i .. carotid caiiul; 
c./., condylar foruwen; {ex., fenestra rotunda; IJ.m., foramen lacerum medium; /./.p., fora- 
ni«n lacerum pottnlu*; Jm., fonuaen ovale: <^.f.. Infraorbital foramen; ju^ Jucal; nix., max- 
illa, pal. palatine; pour. premaxUlary; ]M.p.. paracdpltal proccM; «./., itylomattold foramen; 
sq., squamosal. 

we do not know whether the French genus resembled Paramys or Sdurut 
in the more important diai^iio-^tif- characters which would dctcrnunc its 
family relations. I have failed to find any figures or descriptions of European 

specimens which would throw any additional light on this point ; pending a 
reexaininatioti of the type in the Hritisii Museum. I regard the identity of 
the two genera as xuh judice, and retain I^idy's name provisionally for the «. 
American fonns. 



> Ztt tel. 1803; Osbom. 1S05: Matthew. 1899; Ha]r.l«02: Loomis. 1M7. 

' Except Osborn, 1805. the alni^ hint Of dlatlnction there given being InappUcablc to the 

type species of the two genera. 
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Generic CharacUr.s. Dentition f!^. Tef'th sriurid in pattern l)Ut 
anterior Icd^'e of upper molars nulinientar} , entoconid a distinct cusj) in.st('a<l 
of a marginal ledge, paraconid and nu'iaeoiiid less widelv separated than 
in modern Sciuiidie. Cusps low, more or less maiginal, little or not at all 
crested; upi>er molars tritubercular, hypocone absent or small; lower molars 
with broad shallow basin heeb. Incisors broad or of moderate width, with 
convex anterior face (except subgen. ItehyrotonMu, infra). 

Skull proportioned as in AreUmya, but with shorter muzsle and longer 
basicranial region. Pieorbital region as in Aj^odontia, the infraorbital 
foramen of moderate size, facing i)artly downward, situate just in advanee 
of pk and mainly Im Iow the level of the orbit. Origin of masseter wholly 
behind infraorbital foramen, as in Aplodoniia, not extended forward above 




Fig. 3. Paramit$ dtUeatut, top view of slcull No. 12506. 



it as in Sduromorphu generally, nor beneath the major portion of it, as in 
Myomorpha, nor throuj^ it as in Hystrioomorpha (and to a varying extmt in 
Myomorpha), but wholly confined to the zygomatic arch, and not reaching 
the skull in front of the arch. Postorbital constriction narrow, no post- 
orbital processes. Premaxillse very wide i»osteriorly (rf. Aphxlontia) almost 
excluding contact between maxillie and fronta Is. Facial expansion of lachry- 
mal limited, as in Arctomya. Sagittal crest low. but extending foiward in 
advance of j>ostorbital constriction. Parietals long, reaching forwanl 
nearly to iiostorhital constriction. Post-tynijmnic jjroeess of scjuaniosai 
broad, < onijileteiy overlapping mastoid region, save for a small lateral expo- 
sure between j)aroccij)ital and jtost-iympaiiic pHM-esses. Parocrii>ital process 
short, projecting backward rather than downward. Bulla absent in all our 
specimens, probably incomplete and loosely attached (as in Seiurarus), 
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The alisphenoid canal and the laiger tunnel internal to it are much as in 
ArebmySf and the transverse canal perforating the basisphenoid is apparently 
present but not large. There is a considerable vacuity between petrosal and 
alisphenoid, suggestive of the Hystricomorph condition, but it may have 
been wholly covered in by the bulla. 

In the lower jaw, the anterior lionler of the masseteric fossa is mueh 
further back than in Seiuri(he, mental foramen l)eneath i)^. diastema decidedly 
shorter than in any Seiurids, symphysis mandilmli extended baekward ulonp 
lower border of jaw to a point beneath ni,, the Imrder bein<r more or less 

anj;nlate at this point. Coronoid ])ro<ess 
mucli lonjicr and l)n)a(ler tlian in Seiuridte 
(rf. A plodohtxi); tile angle (see Fig. 7) is a 
veriieal j)lati-, not inflected along ita inferior 
border as it is to a varying extent among 
Rodentia generally (except Duplicidentata). 
The relation of the angle to the incisive 
alveolus is more like that of Sciuromoridia 
and Myomorpha than Hystiicomorpha, but 
varies somewhat in the different siKt-ics. In 
none docs it show the marked lateral position 
of the angle characteristic of Hystricognathi, 
and in most species it may be said to arise 
entirely from tlie inferior bolder of the 
alveohis. 

The skeleton is proportioned much as in 
the laiger s<|uirrels, relatively larger lliun in 
A rcioinyft, especially in the hind limbs. The 
vertebrae are longer, espedally in the cervi- 
cal and lumbar regions, the lumbar spines 
much higher. The tail is very long and 
stout, much exceeding the presacral series 
in length, and the caudal vertebree, beyond the first five or six, are much 
elongate. T\\e limbs and feet are cfbmparatively slender. The humerus 
has an entq)icondylar foramen and no cpitrochlear perforation. Its tuber- 
osities are of the usual rodent ty])e, the deltoid t rest is strong and ends aV)ruptly 
about the middle of the shaft. The hca<i of the radius is round-oval. The 
ulnar shaft is broad and flat. The iiianuN ha^ four finictional digits and a 
ruiliincntary pollr.x. Sca|tlioid. lunar and ccntrale are sj-pjirate. and a 
radial sesamoid (pre-poUcx) is present. The phalanges arc long, tlic unguals' 




Fip. 4. I'arami/8 rolu.itU$, tan 
foot, natural size. No. 13tl91. 



1 Excepting in the subgenus itckyretomut (infra). 
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sharp, high, compreased, not fiasured at the tips, the penultimate phaUnges 
somewhat asymmetric. The femur has a sioderate third trochanter, set 
two fifths down on the shaft. 
The patellar trochlea is rather 
broad and shallow, patella flat 
and small, fahellie well devel- 
oped. Tihia ami hhula .sc])a- 
rate, the laittiT (•<)m))arativ«'!y 
well dev<'l()]>('<l, its shaft ciiual- 
liii^ the ineta]H)(lial shafts in size. 
Astragalus niiuh like that of 
Arclomys, except for the less 
vertical depth of the head. The 
pes has five well devehqped 
digits, the first considerably 
shorter than the others. The 
phalanges are slender the penul- 
timate scries somewhat asym- 
metric, the unguals sharp and 
compressed, like those of the 
manii.*?. Prescnrr of a pre-hal- 
lux is not (k'liioiisiratcd. 

SprricH of Pnr(uii ii-'i. Sixteen 
sp('( i<'s of (hi.s genus have been 
de-seribed from the Wa.satcli, 
Wind liiver, Bridger, WVshakie 
and Uinta fonmations. With 
two exceptions they are based 
upon parts of jaws or teeth. P. 
tciuroides Scott and P» eopei 
Loomis are founded upon skull 
and jaw.s with parts of the 
skeleton. The genus embraces 
a wide range in size, and in the 
proportions and eonstniction of 
th«' teeth, far wider than any 
modern Sciurid geiins. It is a 
coniMiendable custom, howevei, 
to draw generit- lines mucli wider 
among extinct than among living sjM'cies. on account (•! our iiii])ertcet knowl- 
edge of the fossil forms. I continue therefore to refer tlie.se species to 
Paramya, distinguishing the most aberrant ones as subgenera. 




Fif. 6. PttFomyi ffoNMfiw. hind foot, natuml 
abee. No. 13001. 
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The species may be grouped as foUo^-s: 

1. P. hiicradiJi group, ^'e^v small, molars a})proacbtiig Seiurai'^na in 
structure, sub-<|uu(irute with well developed cusps, basins reduced- 
P. hucratus Vo\M\ nlxmieri L<K)mis. Lower Koccne. 

2. P. primcevus {jrou}). Small species with low iiiartriiial (•us|).s ami broad 
shallow basins tin the lower molars. P. primceiuSf crcavaius, quad- 
ruiu.i. major l/oomis. l/owcr Mix cue. 

3. P. deliratus group. Medium si/x-d species with cusps larger, basins 
deeper and smaller. Incisors modmtely wide, with convex anterior 
faces. Symphvseal flange slight or none. I'nguals high, compressed. 
P. detieatWt deUeatioft detieatissimuSt 'l^dy, seiuroides Scott, copei, 
bieuspis l/oomis. Lower, Middle and Upper Eocene. 

4. P. hians group, (subgenus Pseudotomus Cope). Jjatf^ sitedes with 
broad robust molars, p^ n^ducetl, incisors very wide, convex anteri<»rly. 
Symphvseal dvrp. Unguals as in preceding group. P. Iiian-'* 
Cope, rohmius Marsh, ? mntensis (Jsborn, ? superbus U. S. & S. 
Middle and Upper Eocene. 

5. P. f)rtemyf>! {jroup (suVigen. nov. Ischyrotomus). I^rge species witli 
molars a,'> in i>recedinj; group. ])., reduce<l. iiK-isors widr. flnt {interiorly. 
SyinpliNx al tlaiiirc dcej). L nguals long, not conn)re.ssed. P. prtersoui 
infra. I pjx r Euteiie. 

6. P. gmufjrri group (subgen. nov. Leptotomus). Uargc spcdes with 
molar cusps higher, basins further reduced, p4 not reduced, breadth of 
molars moderate; incisors narrower, compressed, convex anteriorly; no 
symphvseal flange; hind limbs relatively large; unguals high, com- 
pressed. P. grangeri infra, hpiodm Cope. Upper Eocene. 

Of the described species four are from the Wa.satch, three from the Wind 
River, six from the Bridger, one from the Washakie and two from the Uinta 
formation. Two new species from the Uiiifa an* here described. There 
would a|)pear to be a go<Ml deal of individual variation in the teeth. The 
Lower Kwene .species have rcffnitlv lir«'fi revised by Or. l-noniis; the Middle 
and Upper Ivoeene sptn-ies have bieii r( \ ir\ved lor the present stuily. whi<'ll 
however is not ^n< ;itl\ lonifrned with ies distinetioii-> e\iept as they 
relate to the au>rpht>Iuj:y and t \ohui»)ii ol ihc gro\ip. Tht .species exhibit 
in general a succe.ssive approximation tovvariis the sciuritl pattern in the 
molars, from tl^ Wasatch spe<-ies with broad flat crowns and low marginal 
cusps, to those of the Uinta with higher cusps, reduced basins, and a tendency 
to cross-cresting. They vary widely in sisse, the laigest equalling the Canada 
porcupine, the smallest not exceeding the red sc|uirrel. The Wasatch species 
are all eom]iaratively small. The teeth are readily interpreted as of the 
tritubereular (mltern, with large heeU on the lower molars. 1 And myself 
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quite unable to afpeee with Dr. Loomiji (1907, p. 126, fig. 1) in his interpretar- 
tiott of the lower molars; the cusp which he calb paraconid is in my opinion 
the metaeonid, and his metaconid the entoconid. 

Hie relations of the several groups I take to be approximately as follows: 

Phylogeneiie RehHoM of the Species of Pammys, 



Oligoceue ' rruaciurus. 
Upper Eocme i 6. P. pelertoni p. ' 6. P. grangeri gr. | 

' i ' — ■ i 

Middle Eocene ; 4. P. Man* gr. 3. P. ddicatus gr. ; Sewnvtit. 



Lower Eooene 1. P. priimevus gr. 2. P.buccatusgr. 



Wasatch Species. 

P. hitccaiuft Cope, 1.S74. P^-ni-, = 11 mm. (fultiilatctl from (he upper 
tnuiurs of the ty]>e). Looniis r(»f('r> this .s])ecie.s to Sriurnrtt.f, hut Cope's 
description and iigures appear m iiie to agree much better with Parani i/.s. 

P. atii-(ttrri. lA>oinis, 11)07. P^-ni, — 12.5 mm. Like the precethjig 
species this lias some resemblance to vSc/i/ror*/.v. It is possibly a lat^^cr 
variety of P. buccatits. 

P, prinwvus I>oomis, 1907. l^-mj = IS mm. This appears to be 
the common fonn of the Wasatch. Cusps low and maiginal, basins broad 
and shallow. Individual variation udde, especially in size. 

P. tfuodtaius Loomis, 1907. P4-mB « 18 mm. Distinguished by laiger 
size, and broader more robust teeth. 



Wind River Species. 

P. copri Looniis, HK)7. V^ ni^ = l'i.5 mni. The tyjic tif tliis s|H'<-ies 
is the skull, jaws ami (rf skclcloa iksiribcd ami iigurttl [>\ i o]>v iit 

'Tertiary Vertebnuu under the name of Plcsiarctomys (lelirafi.t.slniiis. Dr. 
Loomis distinguishes it from Leidy's »j)ecies by the double anterior cusp of 

lower cusps and broader basins on the molars. 

P. bieuspis Loomis, 1907. T^-vot » 13.5 mm. Distinguislied from 
P. eopei by the twinning of the mesostyle. 

P. major Loomis, 1907. ~ 1^*^ mm. Distingu'u»hed from the 
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two preceding species by tarj^er size, from P, delieatior by slenderer propor- 
tions, broader basins, and smaller cusps to the molars. 

P. exravatus Lo(»inis, H)07. V^^m^ = 12 mm. A small species with 
broad basins ami small marginal ciisjis, and wide incisors. Altliouirlj typi- 
cally from the Wind River, it is very like the smaller specimens of Paramyw 
from the Wasatch. 



P. (klkatus Ijcidy, 1871. P^-iUa = 19 mm. This is tlu' type of the 
genus, and is represented by alnuiLlunt maierial in our cullcctions. 1 refer 
to it several skeletons more or less complete, the best being No. 12506, skull, 
lower jaw , all the vertebne except two dorsals and a few distal caadals, one 
fore limb and both hind limbs; No. 13090, skull with most of fore and hind 
limbs, various vertebne, etc. ; No. 1 1593, skaU, parts of bwer jaw, timb bones, 
etc.; and some twenty upper and k>wer jaws, parts of skulls and other frag- 
mentary material. All of these are frwn the lower or middle' beds, the 
highest level !»eing the top of ITori/.on C. The specimens from the middle 
beds (Horizon C), show a slight reduction of p^ in comparison with those of 
Horizon B, and the cusps arc a little more robust, the central basin reduced. 

The more important rharaoters are stated under the generic description. 
The specific chnractcrs arc as follows: 

Skull about as laiiie as in Arrioiinjs monax, body more elungalc, espe- 
cially in cervical uirI lumbar regions, tail nearly four times as Jong. Fore 
limbs about a tenth longer, hind limbs about a tliii-d longer than in .1. aioiiax. 
Femur and tibia of equal length. The entire length of the animal was about 
a meter, of which more than half was tail. The proportions run much as in 
the laiger squirrels, but the dcuU is much more like that of a wooddiuck. 
ITie comparatively k>ng nock and slender body, long tail, slender feet with 
sharp claws, all agree most nearly with arboreal animals, and; like the teeth, 
are most nearly comparable with the laige tro]ncal squirrels. I.^niis 
regards Paramijs as terrestrial, but it is in my opinion unmistakably adapted 
to an arboreal habitat. 

Principal measurements (see abo table of comparative measurements): 

Length of .skull . . . : 89. 

7 cervical' vertebm 60. 

12 Uorual ** , est'd (lU prcjicrved measure 113 nun.) 137. 

-7 lumbar " 133. 



Bridger Species. 



3 sacral 



42. 

540. 

mK. 

215. 
296. 
104. 



?29 caudal " , rsf 'd (24 presorvo<l in series, 473 mm.) 

Tnf.il leiiKth «)f skclp tnii iiii'luili^ig tail, esl'd , 

Fore linil». I^aj^th (phalanges ciilimated) , 

Hind lunl», length 

Hind foot, tenjgrtli . . 
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P. drfieafinr Lcidy. ]^7]. I\ ^ 15.3 niin. This is the most abun- 
<.lar)t species ot' the Hri(l;:er, alioiit tliree fourths of our speeimens heitig 
referable to it. All are u]»per and lower ja\\>, e\< t pi tdr (•< riain unprejiuretJ 
skeletoiis proviiiionall}' placx'd here. It is closelv allied to i\ ddicalus and 




Fig, 6. Paramya drlimln;-:, r< >f(>ration of skflctun oim fourth natural Sl.ided por- 

tiofu trom^No. 12506, outlined portions from other speclmeiu ot taramyt, dotted outlioea 
Mtopttd frmn tbe inoderD tqulneU Drawn by Erwin durlstoun. 

separable in the dentition only by smaller size and somewhat more slender 
proportions. The infraorbital foramen of the skull is distinctly smaller in 
pn^rtion. 
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/*. tlrlii-dtiftniiiiiiM I^*if}y, 1S71. lV"s ~ 12.0). Thi.s siiihII sp«'cit\s i.s 
rather scarce and nut well rcjircscntctl in our collections. The jaw is more 
slender, the diastema less deeply nolthed, the incbor relatively more com- 
prcjiscd. 

P. rolnurius Mavdi, 1872.* r4-n)3 » 22.5. The type of thb species is 
stated to consist two lower molar teeth, lUj^. Other fragmentary sjieci- 
mens are referred by Marsh to the ^ecies, including a lower incisor. Three 
specimens in our collection agree with Marsh's type, so far as the published 




Fis. 7. Paramyt robuthu, lower J»w, natural alse. ?xt«nml and superior vtewa. Mo. 
13001. Lower BrIdffM-, Wyomlns. 

<li -( ripiion and ii ica.su rements permit ( oiniiarisDii. ( >f these, two are 
lower jaws, tlie third, no. Iii0!)l, is a .skek tun, iiuunnjk ti-, hat liuely pre- 
served. Thi.s S|>ceinien (Kigs. 4, 5 and 7) includes three upper tcetli, a com- 
plete lower jaw, scapula, pelvis, and both fore and hind Hmbs practically 
complete, many of the presacral and caudal vertebrae, and numerous 
fragmentary ribs, etc. 

The .<i])ecie.s is very clearly distinct from P. delicatu9. llie teeth are 
larger, mwh broader, p^ proportionately shorter and smaller, the jaw much 



) Anier. Jour. Set.. Vol. Iv, p. 21 S (jseparata iinnied August 17). 
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«U'<"|HT with the symphysis cxtcmlnl hju kwanl iiiul downward in a promi- 
nent flaiit:*' on the inferior margin licncath m,. Tlu' iintcro-infVrior hcinh-r 
of thr masseicric fossa is nnich more prominrnt, and shows a suggestive 
approach toward the liystrieomoq>h constriKiion of tlie angle. The angle 
lies wholly in a vertical ]>lane, lacking the inflection of the inferior border 
characteristic of most modem rodents. The coronoid process is lai^ge, 
high and broad. 

The skeleton indicates an animal nearly as large as the American beaver, 
but of different proportions, much like the krger squirrels, and agreeing 
closely with P, delicatus except for the more elongate lower limbs and feet, 
'ilie more important skeleton characters have been noted in the generic 




Fig. 8. tcuramya (/«*/) irrofotmic) ptttrmmi, skull and lower jaws. No. 2018. type specimen, 
mturel fliie. TelroatoiliertiiJn beds of Uinta Barin. Utah. , . 



des( ription. The t(»ial length of this sj)ecies mu-st have hecn about four feet, 
half of this heing tail. 

1\ hians ((-Ope, 1S72). Type, a .skull, No. 5025, Am. Mu.s. Cope Coll., 
considerably crushed and lacking the cheek teeth, top of braincase and 
zygomata. It is distinguishable from P. robuttut by the much broader 
incisors, no other comparisons being practicable. No referred specimens 
in our collections. Paramys superhnu O. S. and S., 1877, known only from a 
part of a lower incisor, may be identical with P. hians. 

Thk species is the r \ |m r>f PsnidotcmuSt w'hich tii;i\ | rov<' to he a valid 
genus, or at least generically distinct from Paramy* if not from /Vr.v/anv 
tomffS', but until better direct evidence ap|)ears. it may be n ir trdrd as a 
subgenus. P. mJtustn.'^ is much hetier knowii, Itiit a])]>ears lo be un an- 
nectant fonii with ParamyH s. a., although nearer to l\ liiana. 
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W(uhaki€ iypccies. 



P. IrpiiHlu.f Cope, 1872. P4-M)3 — 21 iiiui. This species, type Xo. 
502C, a lower jaw from the Upper Washakie, Ls considerably larger (huu P. 
ddicahts, but with a slender namw incisor, llie tnokr eusps are more 
prominent, the basins of the teeth more reduced. The heel of is not so 
broad and quadrate as in the Bridger species, and the entoconid b placed 
further forward. P. grangeri (infra) is a closely rekted species of somewhat 
lai^r size. 

P. cf. delicains Leidy. A speeimen from the liower Washakie, Xo. 
13215, parts of jaws and fragments of skeleton, agrees quite nearly with this 
Bridger species. 

Uinia iipecies. 

P. 9ciuroides (Scott, 1887). P4-in, »= 12 mm. This is one of the 
smallest species of the genus. The type is a well preser\'ed skull and jaws 

with parts of the skeleton in the Princeton 
Museum. Professor Scott has pointed out 
certain ajiproximations in the dentition to 
Sriuni,f as compared with the older form*!. 

nintenftis (^shorn, 189o. A much 
InrfTcr spe<ies, coinparahle in sij^e and 
< ha meters with P. rohuAfns, hut no >atis- 
fuciory comparison of the two can Ite made 
on account of the fragmentary nature of the 
types. The type of P. vm^imt. Am. Mus. 
No. 1901, consists of m*~*, m, and an incom- 
plete lower incisor. No referred material. 

P. pateiMBi sp, nov. Pi-ma » 23 mm. 
Type, No. 2018, Am. Mus., a skull, jaws and 
1-iirtial skeleton found by O. A. Peterson 
in the Telmatothrriuin level in ISO"). It is 
a little larjier than /'. Iiians of the Bridger, 
H!id may be di-iini^uislied by the tmu-h 
longer skull, narrower incisors, longer 
diasteiniita. i tc. It is the lar^'c>t sjH c ies of 
the geiiu>. 1 Ceth broad ami robvi^i as in 
/'. hiau.f and ro/;».«/«.v, mu/zle ]»eculiarly 
angular. Anterior faie of lower incisors 
iiat, as in Ca.storid», Geomyidai. etc., a marked distinction from any other 
species of this genus. 




rip. 0. P'lramys {I---^fnjrnf,;n!V'' 
peler»oni> lore foot, nutural t^izf, 
type specimen. 
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Fig. 10. Paramys (L(pl«t,jtum) jrraHpm, lower J*w» 
superior and external views, nntiuikl sine. TJrpe §peo> 
Imen, No. 201«. UinU beds. UuUi. 



The greater part t)f the skeleton i> preserved in the type, Inii lias not vet 
been preimred. The proportions of the fore and hind iinihs arc miich as in 
P. d^kaim and robwtus, but the entire skeleton is ijinaller in ])roportion to 
the sue ol the skull. The manus shows four functional digits, u short, stout 
pollex and a radial sesamoid 
(pre-pollex). The unguals art: 
of very different type from 
diose in P. delkatus, roh^istuM 
or ^nrngeri; they ace long, 
uncompressed, nearly round 
in cross seetion, little cuned, 
an<l evidently specialized for 
fos.sorial habits. Sca|>lioid. 
lunar and centrak' se])arate, 
digits .somewhat .shortened 
from the proportions of the 
other species. 

P. gnagtzi sp. nov. 
p4-m, — 23 mm. Type, Am. Mus. No. 2016, a lower jaw with fragmentary 
skeleton, from the top of the Telmatherium Beds, found by Walter Granger 
in 1805. This species is ckisely related to P. leplodw of the Washakie, but 
larger and more robust. Hie incisor is narmw, slender, longer and more 

procumbent than in the P. delicatm group, and 

fmuch more compressed. 1 >iasteina longer, molars 
less basined, the enamel not rugose. Kntoconid 
^^^^ of ni., nion- anterior, liy(>oconid more posten>- 

mcdian in j)o-«ition, eornieeting crests between 
protoconid and hypoconid generally more pron>i- 
nent. P more trigonal in outline, inetaconule 
more |)rominent than metacone. 

m, one tenth longer than in P. IcptiKlus, the 
molars one fourth to one sbcth wider. 

A second specimen found by Mr. Granger m 
1906 in the Upper Washakie, is referable to this 
species. It consists of lower jaw, p* and frag- 
ments of skelct(jn. 

Tlie limb hones in P. grangeri are more robust 
than in /*. drUcdins, and the j)roportionate si/.e of 
the liind limb is considerably greater, 'i'he scaphoid and lunar of the loft 
side in the ty])e specimen arc united, those of the right side >ej)a rate; this 
probably indicates a tendency to fusion of the two bones. The centrale 




FlK. 11. Claw phalanges 
of furf fiK)t iti P. grangeri 
(upper) and P. petertoni 
(tower), natuiml alie, domt 
MUl hiteml Tiewi, 
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remains separate, as usually among rodentia. 'Vhe fore-foot is somewhat 
more olongate t}iaii in P. (Irlimfu.t, the ungual phalanges are of similar type 

hut less couipn'ssi'd. 'i'hc hiu<l 




Flpt. 12. Pnrnmiin ( tjrptotomuK) grangmi, 
fore foot, natural sire. No. 2016, Type. 



lituh is one tliird larger throughout 
than in P. drliralm, anil of more 
robust jiropurtiuas. 

Sdnimi Marth, 1871. 

Sciurai'us Marsh, 1871, Amer. Jour. 
8d., Vol. II, p. 122. Separata issued 
July 1871. 

PUHnrdtmiya (in part) Cops, 1884. 
Not of Bravard. 

Paramy (in part) ZrrncL, 1893; 
Uatthbw. 1889; Hat. 1902. Not of 
Leidy. 

Sciuravus Looiii.s ll)U7, M.\ttuew 
1909. 

Thb was the first genus of 
rodents described from the Amer- 
ican Eocene, but on account of the 
brief and inadequate description has 
been mostly confounded with the 
better known Paramys, which, how- 
ever, it antedates by about five months. Loomb in 1907 showed that the 
genera wen- distinct. 

Sriitnini.s is nearly related to I*(inimifs, hut inclutles smaller spwies with 
quadritubereulur uj)per molars. The dental fornuda. ];5;", is the siunc as 

in Parnnii/.t niu\ thegcncnd propor- 
tions of ihc tcclh much the same as 
in the small species of that genus. 
The protoc'one and hypoeone of the 
upper molars are distinct, well sepa- 
rated, sub-e({ual. In the lower 
molars the entoconid is placed ^r- 

ng. IS. Sriunmu nittdua. skull and lower tber forward, and a strong ridge 

jvv vi.i. vi.w tK.t iralslje, No. 12651. Lower from the hvpoconid runs inward 

behmd it along the posterutr mar- 
gin of the tooth. This ridge nuiy be comi)an'd in imsiilnn witli the hyj»o- 
conulid, but is doubtfidly homologous with the hy|«)coiiuliil ol other orders, 
and Is well marked on all the molars. The molar cusps are more distinct than 
in Pnntinii-'^. the hasiiiiiigot' the (■n>\vii less ji|»par«Mit. I'he pattern i.> a marked 
approach towanl those of l.trliijrumi/.'i and Uymnoptyrhujt Adjidnumo). 
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'Vhv skull is vcn- like rli;it tti Paraiiii/s r\c«'])t for a loup-r iniizzU% more 
slt'iidrr proportidiis, aiitl ahsciice of sajjittal cn'st. In size and jjc-neral pni- 
j»oriioiis it coiiiparfs with the nit (MuJi (h'rmiianii.s). Thr tvmpaiiic l)ulla 
is inconipletclv ossified and loosely attached to the .skull; it hns no tubular 
meatus, the osaScatkm eooiprifing little besides the tvmpanic ring. What 
is known of the skeleton agrees with Paramys except for the lesser width of the 
distal end of the humerus. The carpals and the number of digits are un- 
known. 

No satisfai^iy revision of the species can be undertaken without a re- 
study of the types of this and allied genera whic h at ])resont I know only from 
Marsh'i} descriptions. Our material, provisionally referred to the genus 




FIf. 14. Fi«. !«• 

FiK.. U. Sriuravw nititlus. undtr vt< \^ of sloill. natural m7<\ N'o. I25.'>1. Awl. jirm.. 
Auditory prominence: pa.p.. paroccipitul process; /.6.-0.. hasicKcliHial: 6.-*.. ba.sisplienoid ; 
C.C.. earottd canal; fJ.m., foramen lacerum medium: f.l4>.. foramen laoerum postofus; ijo.f» 
|nfra-<>rhital foruinfii. 

Fig. 15. Hcturavus nittdtu, top view of skull, natural siie, No. 12551. 

and identified through the courtesy of Dr. Loomis, consists of two nearly 
complete and seveml incomplete skulls, with fragmentary skeletons associ- 
ated, and numerous upper and lower jaws. 

Mysops Leidi/, 1873. 

A smaller animal than Sriumvus, with narrower teeth, upper molars less 
quadrate, thr inner cusps less distinctly separate, the centre of the crown 
more basined. L<^\ver molars narrower, the anterior pair of cusps hij;her 
and more crested, the rnlo -onid more ccfUral in position. Construction of 
antorhital n';;ioii as in Sciiinti'u.-i and l'(ini)ni/.'<. 

The jieiiera 7 //-v. Tdxi/nii/.s and ('Dlononnf.s Marsh are known only 
from fragments of jaws or sepitnite teeth, and Marsh'> l>rief des< rij)tions do 
not sutisfaetorily separate them from ISciiirams. The smaller referred 
species of Tillomijj< is perhai)s identical with Mysops. 
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Ischyromys Uidy, ISoti. 

The structure of the skull in this genus has been described and figured 
by Leidy and Cope. It has the sanic primitive construction of the ant- 
oibiti^ r^on as in Paromy^, Sciuravus and Mysops^ save that the infra- 
orbital foramen b somewhat larger, and its anterior opening faces somewhat 
more downward. Thb direction appears to preclude its transmitting any 
portion of the median mas.sot(*r, nor is there any evidence of the attachment 
of the muscle to the surface of the bone in front of or above the foramen. 
The oharacters of the antorbital region are throughout closely comparable 
with A plrnhintia. The tympanic bullae arc large, completely ossified, aiul 
always aiiai IkmI to tlie skull, unlike the Kocene genera. 'Vhv attachinent of 
the massetcr on the lower jaw is limited anteriorly as in Paramys, the anterior 




Fig. 16. Itchyromys typua, skull, natural size, Oreodoii beds, S. Dakota. No. 694. 

border ol' the masseteric fossa extending forward only to a jioint beneath m,. 
The mental foramen is further forward than in Paramys, not so far as in 

The skeleton of this genus is almost completely determinable from speci- 
mens in our collections, but in their present state of preparation the char- 
acters can be only partially stated. The cervicaU are much shorter than in 
Paramys t not as short as in Aretomys. The tail was long and heavy. T%e 
humerus has an entepicondylar forameti and a prominent di Itoid crest pro- 
duced into a distinct j)rocess. The hreadth of the ulnar shaft is intemicdiate 
between Paramt/x and Ardomys. The third trochanter of the femur has the 
same ])osition as in Parawi/ft; in Sciuri«hi' it is higher n]> on the shaft. 

The (h'lititioii is a direct derivative of that of Sciuravus by yartial con- 
version of it:> cusps into transvei^e crests. 
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Species op I^hyromif*, 

A. Isrfii/romys s.s. Incisors of moderate width, muzzle heavy and 
dec]), skull with low sagittal crest, arches moderately deep, no masseter 

attachment on side of muzzle. 

1. I. iijpuit I.,<Mdy, IS,")(1. ( )R>o<lon Beds, South Dakota and clsowhere. 
I/en^tli of skull, incisors to ( (>iul\ les, (>3 mm. Teeth wider tnuiisversely with 
lower crowns anil heavier enamel. 




Fit;. 17. ItAunmy lyjMtt, under view of skull, natuiml aixe. No. 604. Oreodon Beds, 

ti. Ddkula. 

2. I. crtJttatm (Cope, 1S72). Syn.. Cymuopt^kug ehryiodon Cope, 
1872. Oreodon Beds, N.*E. Cobrado. Teeth narrower transversely 




Fix. 18. /acftvroinvt (VplW. top view of skull. No. 004. 



than in 7. Ii/pus, with higher crowns and thinner enamel; skull and teeth 
usually smaller and sagittal <'rest sometimes incomplete anteriorly. 
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B. Tit&nothenomys, new subgenus. Incisors narrow, nnizzlo sniall. 
no sagittal crest but an imlislinct Ivrate area; zygomata slender, superior 
border of origin of maaseter extended forward on miuzle in an ind]atinc*t 
fidge. 

3. /. (T.) veterior Matthew, 1903. Length of skull, incisors to condyles, 
54 mm. Cheek-teeth much as in J. crUiatus but heel of m, narrow with 
incomplete crest. • 

The skull proportions of this hust species, as determined from a frag- 
mentaiy skull from the type locality (Pij)estone Springs. Montana) and a 
skull and skeleton (Xo. 14579) from the Titanotherium beds of Wyoming, 
(liffer so widely from the typicil /■f/^yrof?? y.v thut 1 am obliged to place it in 
a sepanitc sidjpcini*?. It bcl())iirs to a (listin<*tly older horizon than T. ftfpti.'< 
or rri.'itfiUis and is in soiiu- ix-spcr ts more primitive, but in the antorbital 
construction shows a definite advance towanls the Sciuriil type. 

Fzosdnras Matthew, 1903. 

In the (U'scription of .Sr?//r//.v \ I'/o.^ciuras) n tustn.^- from (he J.ower 
OH^orene, I stated that these carlirr ( )Hc;()cen(' xjuirrcU were ])i-obHb!y 
gencrically (li>tin( t fn»m any modern s( iurids. although die distinctions ilien 
obsened did not warrant se|)arating tiiein us more than a subgenus. Review 
of the White River material, somewhat augmented since that date, shows 
additional characters which certainly warrant raising ProKvurva to the rank 
of a distinct ffenus» and apparently it should be included in the Ischyromyi- 
die rather than the true Sduridie. The anterior maigin of the masseteric 
fossa is under m, as in Paramyty Itchyromya, etc., instead of under p^ or m, 
as in Sciuridse. Tins appears in the tyjws of S. reliriu.t and vsortmani Cope 
and in two undescribeil jaws from the White River. The relations of the 
infraorbital foramen in the type of .S. ri'tw^lun wen* apparently as in the 
Ischvromvidie and certainlv not as in the Srinrida*. From these indications 
I judge that these species retaincfl the priniiiivt- construction of the ant- 
orbital rcj^ion. Sriiiru.f ftallonanm t <}pc, from the John Day, ap})ears. on 
the other lian<l. to have assume<l, at least in part, the true Sciuriil conditions 
in this region, m> tar as may be judge<l from the imperiet ily preserved skull. 
I leave it therefore in the modern genus, and transfer the other three species 
under Pnaeiuru*, to the Ischyromyidte. llie Miocene squirreb, knoM-n 
only from a few jaws, appear to be true Sciurids, as are rS. chalaniati and 
Uignouxi of the Upper Oligocene of Europe. 
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QjrliiidnMlon Douglass, 1901. 

This genus a]>|)ears also to exhibit the primitive comtrucUoii of the ant- 
oibttal region, so far as can be judged from the upper jaw figured by me 
in 1903, and should apparently be separated from the Castoridse on this 
ground, %vhile from the lachyromyidft it is distinguished by the dental for- 
mula. The futulumental pattern of the molars is ;ii>))ar» iitly unit h as in 
Stnteofiher, but it is also quite near to certain of the Theridomyidas, with 
which it agrees better in what little is known of the antorbital region, except 
that the antorbital forajnen is stomII, while in the F,nrn]icnn fnuiilv it is said 
to br large. There is no tciHiciu y towards the Hysiricomor]ih consinu iiDn 
of the anrjlc suf'h ns i-, oljsrrvaMi" in .•.cxcral of the Thcridoniyid genera. 
Nunc t)t" ihc Ix liyroniyidiv ( (tin*' near Cifltwlrodon in tooth-patlem. It may 
best be n'fcrR»d provlsioiuillv lo tlie Ischyromyidae. 

Affinities of toe IscHYROMTiDiE. 

From their jreological position we should ex}>prt this family to be nior*^ 
or less din'ctly ancestral to the later groups of lodcnts and to re|>resent the 
common stock trom wliich they Imve fliH'crcmiated. This appears to be 
substantially the case, so far as tlie Simplicidcntata are concerned. They 
give little or no hint as lo the ancestiy of the Lagoinorpha, which ave not 
included in the following discussion. 

Hie structure of the antorbital region in the Ischyromyidse must be 
regarded as the primitive construction among the rodentia generally. It 
agrees most nearly with the construction in other orders of mammalia, 
especially the more primitive mammals. In nearly all modem rodents the 
masseter is extended forward so as to gain a strong attachment on the side 
of the tnu/'/lc in advance of the orbit, thus jT'vinf; it increased Icvcrafic on the 
incisors. In the .Scinrntnorplia (rxcrpt A phxhinfid ), the r.rtrrnal )»ortion 
of the niasseter is extruded tor\vard above ti»e infraorbital foramen, wliich is 
small, and ojirns considerably in front of the zygoma and low down on the 
muzzle. In the Hystriconiorplm the inner portion of the ma.sseteris ex- 
tended forward through tlie infraorbital foramen, which is mudi enlaiged and 
faces more upward. In the Myomorpha the external part of the masseter 
is extended forward on a plate projecting from the root of the zygoma and 
overlapping the infraorbital foramen, partially dividing it into two unequal 
parts, of which the small lower division transmits the ner\'e, while a part 
of the inner portion of the masseter is extended forward thmugh the large 
upper division of the foramen to gain an attachment on the side of the skull. 
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This fonraid extensuMi of the masseter is carried furdiest in the moftt 
])rogres5ive members of the three iirincipal groups of Siuiplieidentate rodents. 
The primitiye condition b universal in Uie Eocene, common in the Oligocene, 
rare in the Miocene, and among modem rodents is preserved only in a few 

abiTrant and exce])tional types, most perfectly in Aplodontia. 

In the lower jaw the Ischyromyidre' are likewise unmistaknhly primitive. 
They retain the vertical uninflected angle ch;ira< tt risti<- of most placental 
mammals, but nire among rcKlents. In nearly all modem rodents the angle 
is inflected or twistrrl by the hyjjertrophy of certain pnrts associated with 
the siK'cializatioa of the massctcr. In most ot" the Ilystricomorjilia, and in 
the Balhyei^idre, the antero-inl'crior hordcr of the tuassctt-ric fossa is raised 
into a prominent ridge projecting outward, so that the angle ap|>fcars to 
originate anteriorly from the external side of the incisive alveolus. In the 
Sduiomorphs and Myomot|^ this does not occor, but the postenvinfeiior 
border of the masseteric fossa, as also in some Ilystricomorphs, is extended 
and inflected, while the posterior point of the angle is more or less everted. 
Tlie primitive condition is most nearly retained in this respect among the 
Muridtt — Aplodontia is highly specialized — the Sciuridfle less so. The 
masseteric fossa is also considerably extended anteriorly in most modem 
rodents, and the coronoid ])rocess n-duced (except in Ap/odoiifia). 

The irapcrffv tly ossifipd bulla, short bnckwardly dircrtrfl pnmcripital 
process, posterior extension of the nasals and prenuixillaries, narrow post- 
orbital ronstrietioii, etc.. arc all priniiiixc Entherian cranial characters, 
common to nearly all Koeetie niaininals, ireneraliy or always lost in modern 
rodent.s, as thev arc to u vurv inir exleni iu other orders. 

The dentition of the Ischyromyidfe is that of the Sduridse and Aplo- 
dontiide, the most primitive of modem rodents in this respect. The 
skeleton agrees in proportions and construction with the ariioreal squirrels, 
but retains one primitive character lost in all modem rodents except Bathy^ 
ergut, the separate lunar and scaphoid of the carpus. The feet am very 
sciuroid, and while they are tlie most generalized rodent feet, they show the 
distinctive characters ol the order already firmly fixed, in the pei uliar reduc- 
tion of the pollex, presence of radial sesamoid, characteristic form of astniga> 
lus et<-. 

The varying eonHfnjcti(»ii of all modern rodents in teeth, skull and skele- 
ton can readilv be derived in all details from the Koeene Ischvromvid tvpe. 
They have undergone a great variety ot parallel and divergent changes of 
reduction and specialization of parts, in adaptation to tlieir various terres- 
trial, cursorial, fossorial or amphibious habits. The adaptations in the mas- 
seter muscle and its attachments offer an obvious case of panllelism with 
anal(^U8 stmctural changes in the several groups. The perfecting of the 
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bulla, it5 peculiar specializations in certain groups, the increase in brain 
capacity, with consequmt broadening of the cranium, reduction of sagittal 
crest, widening of postorbital constriction, change in the position and direc* 
tion of the paroccipitai, and numerous minor chaiq;es in the skull, afford 
instances of much closer parallelism, with homologous structural changes 
in the several groups. 

The teeth of modern rodents show a great variety of both parallel and 
divergent evolution as compared with Ischy roniyidte. In the Hystricomor])hs 
p' is lost and the crowns of the tf<'th are letigthened to a varying extent, and 
their ]>attern com{>lif atrd in \ iiri(ttis ways. In the Myomoq>ha p' is always 
and ])J usually lo-t, and in the higher groups the < rnw ris an- lengthene<l and 
their ]»att»Tn < (unplicated. In the Castorids p' is lost and tlie crowns length- 
ened and coiaplicated, in the (jeoniyids and Heteroniyids j)' is lost and the 
crowns much elongate, but the pattern becomes simpler. Hie Sciurids and 
Aplodontiidie retain the primitive dental formula, the former retaining more 
nearly the brachyodont teeth, especially in the Sciurinee. 

Tlie limbs and feet in the Hystricomoiphs show a great variety of reduc- 
tions and specialiaati<ms, but the group appears to have been primarily char* 
a< hnV.ed by short limbs and short broad feet with a tendency to tridacfylism. 
The Myt inoiplis have one peculiar pw^ressive feature, the consolidation of 
tibia and fibula, but are mastly conservative in foot stnicture. The Seiuro- 
morphs include some very primitive ty]>es. niul others that are hijxhly special- 
ized. Fossorial, cursorial and saltatorial adaptations appear iu each group, 
and afford instances df fairly ( lose ]»arallelism. 

It will be ohservf (i thai the most jiriinitive rodents, except in the features 
conditioned by brain tnoliaii>n, arc the urlion ul lypo. This is wholly in 
accord with the evidence from other groups, in supporting the theon- which 
I advanced some years ago that all mammals are derived from arboreal 
ancestry. 

The most primitive European rodents, the Theridomyidie and Pseudo- 
sciurid», although imperfectly known, approach veiy nearly to the Isdiy- 

romyidie, but appear to be lran>itinnal in several respects between this 
family and the Ifystricomorpha. The antorbital regioti agrees with Ischy- 

romyidw except for the somewhat larger size of the int'r i "iMtal fonimen, 
which al>o fact s forward in<:t' ad of partly downward, m.> tliai it coitld. and 
arcrirdiii^ to Ziltel il's!i.;i ilid iraiismit a branch of ilir fnassi tcr, as in Myo- 
inorplis and Ilystricouiotphs. They agn'c with Hystrii oniorpha in dental 
tornmia, and several of tlu' Theridomyidie show a marked approach in 
tooth pattern toward certain Hystricomorph lainilies, and also a very notice- 
able prominence of the antero>inferior border of the masseteric fossa, the 
'aw being otheni-ise constructed as in Ischyromyida?. This feature may 
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I'airly be iiitcrprcte(i as prophetic of the H^stricomorph construction of the 
angle. 

It is, however, open to veiy serious question whether the difTerences of 
these two groups from the Ischyromyidfe aie any greater than may be fouod 
among different members of some of the modem families of the Rodentia, 
and their retention as distinct families should be regarded rather as a matter 
of convenience in classification than as indicating any very wide stiuctural 
differences. 

Classiiication. 

The Ischvroinyidse are included in the Sciuromorpha by definition, as the 
infraorbital foramen does not transmit any portion of the masseter, and they 
are undoubtedly most nearly allied in nearly all structural features to the 
modem Sduridtt. They are sharply separated however from the Sciuridw, 
Castoridie, Castoroididu", Geoniyldfie and Heteroniyidfe l>y the j)riniitive 
construction of the antorhitnl region, agreeing with the A[>lodontiidffi and 
Mylagaulidft' in this respect. This di.><tiii( lion was shar|>ly marked as far 
back as tfic Oliffortnie, for flic l'])pcr ( )li^tH'CTH' Srhiri {S. ballovinmtJt, 
frhiiK'ii.ri, ('li(ii(iniiill], inu\ ilir ( )1i<xof rnc genera Eutijftomiis and Steticofihrr 
(("u.sloridn'). Gi/in/iojtfiirJni.y ( I ictcroiiividfp), ancl Entopfifrhus n\u\ Pleuroli- 
riis ((jeoniyidu'), arc toiiipk lcly iiiixleriiizecl in (iieir anloibilul eunstmetion, 
and no intermediate forms are at preiient known.^ In view of the importance 
which the character of this ii'gion assume in the classification of rodents, and 
of the anti<|uity of this dbtinction among the Sciuromorpha I think it should 
be the primar)' basis of division in this group of the order. 

The Theridomyidae and Pseudosciuride, on the other hand, although so 
closely R'scndiling Ischyromyidae as hanlly to merit family disfincflon. must 
be referred to die Hystri<'onior])hs (if we include the Anomuluridie in this 
group) l)y definition, and the first family at least, apparently has tnie Hystri- 
comorph iiffim'tics, and must be regarded as approximately ancrstrrd to the 
group, <lcspi(e the serious diffiriiltirs in accouniiii«; for the frcoloijical nnd 
geogrHphio.il distribution of tlic known meiubers of 'Jheridomyidie and 
Hy.Ninooiiiuiplia. 

The interesting T'inia g* lu^-^ Proioptychu.t appcan^s u> Uv, as shown by 
Scott, of Myomorph affinities, but far from typical, related and possibly 
ancestral to the Dipodid«, but with marked indications of affinity to the 
Geomyidse and Heteromyidte as well. It is ]>crhaps an annectant form 
between Sciuromorpha and Myomorpha. Eumya of the Middle and Upper 
Oligocene is unmistakeably and t\'pically Myomorph and quite nearly 

> Scitutu MlovMnut aud ttckyromyt vdcrivr (s«e p. 63 supra^ are poctsible exceptions lo thla 
atatemen(. 
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related to the Ciicetiiue, with which it agrees well in skull structure as well as 
in dentition. True Hystricomorpha are unknown in North America until 
the Plebtocene, the nearest possible approach being Cylindrodon, whose 

provisional jiosition in the Isohyromyida* is rathor a matter of convenience 
in clasi)ification than of actual affinity. Typical Myomoipha first appear 
here in the Middle Oligocene, while the typical Sciuromori)ha have devel- 
o])ed and differentiated out of the primitive group by the beginoiDg of the 
Oligocene. 

The Sciuromorph families may be defined as follows: 

Sdwimiorpha Brandt: Infmorbitat foramen small, not traversed by 
masseter. Antero-inferior border of masseteric fossa little or not at 
all crested. Dentition 

A. AplcdmUoidea Gill, 1872: Infraorbital foramen moderately small, 
sub-circular, close to lower margin of orbit, origin of masseter wholly 
behind and below it, and not extended forward upon the side of the 

muzzle. 

1. Ischyromxjidrr Alston. Teeth [xfl' ;^Hort-cr{)\vned. Skull 
of iTioderute wiilth, no jiostorbiial process, zygomatic arch UKxicr- 
atcly deep, angle uninH( < tctl. Arl)ORai and terrestrial, Lower 
Eocene to Oligocene. Genera Ischyromys, Paramys, Sciuravus, 
Mysops, Prosciurus. 

2. MylagaulideB Cape, 1881. Teeth premolar enlarged, hypso- 
dont; molan reduced and caducous, m} absent except in milk 
dentition. A postorbital process on frontal; zygomatic arch deep; 
skull wide posteriorly, posterior border of angle greatly inflected 
and posterior end evert eil. Xasals with or without bony hom- 
oores. Fossorial, Middle Miocene to Lower Pliocene. Geneitt 
Myhgaulus, Ceraiogaulus, Epigaiihty. }[f.sngaulw. 

3. Aplodontiida Thomas, 1897. Teeih progressively hyp.so- 
dont, with pn)miTK'nt mcsostyles and iiu-tastylids. No postorbital 
proce.s.s; zygomatic arch slindcr; skull wide jiosteriorly; postero- 
inferior |>ortion of anjjlc greatly iii(l<-ctc(l, j)()stcri(>r cud everted. 
Fos,sorial, Oligocene to recent. Genera, Apiodoniia, Menisconiys, 
MylagatUadon. 

B. Sekmndea s. 1.: Infraorbital foramen small, compressed, anterior 
in position; origin of masseter extended forward upon the side of 
the muzzle above and behind the infraorbital foramen, limited 
superiorly by a prominent crest extending forward and upward 
from the ante i lor margin of the orbit. Includes three groups regarded 
as superfamilies by most modem systematists. 



70 



BulUlin American Museum of Nalurai II iislory. [\'ol. XXV'lll, 



1. Seiurida. Teeth xujx> crowned and tubercular. Post- 
orbital processes on f rentals; skull of moderate width, arches 
slender to moderate^ posteroinferior border of angle moderately 
inflected. Mastoid not inflated, auditoiy meatus short. Arboreal, 
terrestrial and fossorial. Oligocene to recent. Genera, SciuruBf 
Falaarctomys, A rciomytf C^wmys, Ptenmyt, SciurojjienUf TcmiM, 
{^'pfrnfophifus, and many others. 

2. CastoridcE laiul Cnfttoroididn). Teeth profjroslvcly liypso- 
dont. with ininsversc enamel inflortions (t\ jiicnUy tiirec external 
and one internal above, rrversed l>el(.)\\ ). NO po^torbitiil ])ro<'ess; 
zygomatic aivh dee[>; mastoid not iullated, auditory ineatns long. 
Fossorial and amphibious, Oligocene to recent. Genera, Castor, 
SttneofiheTf ChaBcomya^ Trogontkerivm, Dipoides (syn. Sigmo- 
gompktM and Eueattar), CastaroideSt ? EtUypomys} 

3. Gamyid4B (and HeteromyidiB), Teeth progressively hypso- 
dont with one, finally no transverse inflection. No postoibital 
process. ^Mastoid inflated, meatus long. Fossorial (Geomyidee) 
and saltatorial (Heterorayidie), Oligocene to recent. Genera, 
Geomys, Thomomys, Entopii/chus, Hckrxmytf Gymnoptyehvt, 
HeliKomySt Difodomyt, FeroffnathuSf etc. 

The geological dbtribution of the North American fossil rodents is given 
in the following table, so far as known to me: 



1 fidurid by dellniUon In sevenl rvpeets. bat »pp>T«nt^ of GaMorfd kHlnltiea. ' 
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Article vn — OX SOME ORTHOPTERA FROM PORTO RICO, 
CULEBRA AND VIEQUES ISLANDS. 

By James A. G. Rehn, 

Academy of Natural Sciences of Philadelphia. 

Seveial years ago Dr. William M. Wheeler, formerly of the American 

Museum, placed in my hands for study a small collection of Orthoj>t( ra 
made by him in March, 1906, in Porto Rico, and on Culebra Island. The 
material was alcoholic and a good portion too immature for positive specific 
determination. The colled ion. however, contained a number of species of 
inicrcst, including a new roach of the gcTnis Epilampra, and the rcsuh.s are 
here presented alon^j with notes on a sniall lot of Pt)rto Rican and \'ie(|Ues 
Island material helon^'iiifr to lite I ailed States National Museum, loaned 
by the late Dr. Wm. II. Ashmead. My thanks are due the officials of the 
two iiistituti«ms lor the opportunity to examine these two eollecttons. 

BlATTIDJB. 

laclmoptera rafeseens {Beauim^}, 

Culebra Island, March, 1906. (Wheeler.) [A. M. N. H.] Five males, 
three females. 

Gundlach reported this species from Porto Rico. 

Oentinopten diai»haiia {Fabrieiiu), 

Culebra Island, March 6, 1906. (Wheeler.) [A. M. N. H.] One 
male, one female. 

fhotalia lavigata {Beauvois). 

Utuado, Porto Rico, March 17, 1906. (Wheebr.) [A. M. N. H.] One 
female. 

This is apparently the first Porto Rican record of the species, which has 
also been rec orded from Cid)a, San Dotninpfo. Martiniijue and Grenada, as 
well as from localities in Central and South America and Madeira. 

£pilampra wheeieri n. sp. 

Type; Mandios. near Utuado. Porto Ri( o. alt. 3000 feet, March 
17, 1906. (Wm. M. Wheeler.) [Amer. Mus. of Nat. Hist.] 
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Related to the Cuban E, caraibea and burmeiHeri, but differing from the 
foraier in the caudal coxae and venter having nuineruus granulations, in the 

latenil portions of the pionotum being about as thickly punctiilatc as incsad 
and without Iar<:c punctures and in the longer tej;inina and slightly broader 
pronotuni. while from hurwn'.sferi it difTcr^ in the heavily spotted te^mina 
and more (li-^tiiu tly s],otte<i legs. C'oinpari><>ii has also been made with 
E. in.^'iihtri^ Bolivar from Cuba and E. sabulosa and microspila Walker 
from Haiti. 

Sise medium: from moderately elongate; Burfiioe moderately policed. Head 

cnm|ilptely hidden virider the (ironotum; interspace between the eyes equpl to about 
half the jfreatest length of the eye: antenna* incomplete in the typo. Pronofum 
witli tlie narrow cephalic uiargia rotunduto-truncate, the cuudal mut-gin moderately 
produced mesad, the ani^e of the production well rounded and the sides of this 
margin very slightly concave, lateral margins coi)V( :>'iiii: cephalad. the caudo-lateral 
angles rot u!i(lato-r»'ctangulale. the cephalo-latc: al aii^iles rounded: lateral portions 
of the disk considerably deflected, the dorsal deplanate section rounding into the 

sttbvertical lateml section; middle of the disk 
with two di.stinct though shallow depressions, 
one cephalad (if the other, the i^rojectiiig caudal 
portion of the di«k with numerous slight trans- 
verse erease^lke stris. I^egmina exoeeding the 
apex (rf the abdomen by slif^tly more than the 
length of the disk of the pronotum, the greatest 
width of the tegmimi lK>ing alx)ut a third the 
length of the same; costul margin gently arcuute, 
the sutural margin voundiofr distad to the rotun- 
dato-angulate apex. Win;^- with a sh^rht inter- 
calary field. Angles of flir al>doininal segments 
obtuse; supra-anal plate produced, bilobate, with 
JipUampra wheeieri n. sp. Dorsal * median carination proKtmad; subgenital 
tlsw of type. ( Xli.) plate about equal in width to the supra-anal plate 

but not erpialling the same in length, the apical 
margin broadly rountled, styles slender, short, not reaching caudad of the margin of 
the Bupra-anal plate; cerei slightly depressed, fusiform, the apex tapering and 
exceeding the apical maigin of the supra-anal plate by about half the length of the 
latter. Ceph.alic femora with the vetitro-f-ephalie niartrin armed with four large 
spines nu-ad and one apical (in addition to the genicular spinel while U.'tween these 
is a series of very short bristle-like spines, ventro-caudal margin with four large 
spines. Median femora with four spines on the vimtro-eephalic and five spines on 
the ventro-caudal margins; genicular spine robust, apical. Caudal femora with four 
spines on each margin; gem'ctdar spine shorter than on me<lian linili<. Taudal t;ir~i 
mis.sing. Cephalic and median tarsi serralo-spinose on each veiUial margni, pulvilli 
prominent. 

GeoOTil color pale ochraoeous. Head with a piceous quadrate patch between 
the eyes, a di»titict spot of the same ventrad nf each ofcllus: occiput punctulate 
with red brown and piceous, the face sparsely punctulate with piceous; antenna 
ochraoeous becoming pale red brown distad. Pnmotum heavily and unifoimly 
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punetiilftte irith fAeeom, an indtttinci lynte led twown pattern prewnt on the duk 
as well as a median red brown spot on each deflected lateral portion of the disk. 

Tegmina nitlicr heavily punctulat** with picf'Otis, the- pointsi bpcnniuic; spnr^p and 
more red brown distad, the discoidal and anai field having the base color more suf- 
fused with brownish than the costal field which is clear ochraceous-buff with the 
spots apaner and decidedly red brown; humeral streak decidedly piceous and about 
a third the entire length of the tegn^en; comparatively large punctatious of the over- 
lying color are sprinklrd rntlu-r irn-giilarly over the discoidal and anal ficiils. Wings 
infumatc, the costal margin dull yellowish and the apex of the wing paler than 
the remaindo', the infumation of the greater portion of the wing being due to the 
heavy pencilling of the veins. Abdomen dull ochrac«ous brown donad with the 
lateral portions of the segment** and tho creator portion of the ^npra-aruil plate pale 
ocfaraceous; veutrai surface punctulate wiili deep brownish, the points niucli thicker 
distad, the pnudmal segments with the spots placed on low tubovles; subgemtal 
plate entuely pioeous except for the margins which are yellowish aside from the apex 
wliicli is coiirnloroas with the greater portion of the plate; rrrci orhrnreoM«5-htiff. 
Median and cephalic coxa> with a nunilx>r of piceous granulations; femora with 
several linear iieries of &pots, the dorsal margin of the fmoia with a weak red brown 
edging; tibie with a ptoeous spot at the baae of eadi spuie, the latter with brownish 
tipa; tanal jdnta with their apices piceous. 



The type is the only specimen of the species which has been examined. 
It is with great pleasure that I dedicate this species to its collector, Dr. William 
Morton Wheeler. 

Penplansto ansttalMis (fabriciiu). 

Culebta Island, Maich 6» 1906. (Wheeler). {A. M. N. H.] One 



Feiiplaoeta bruimea Burmeister {truncata of Xrauss and authors). 

Culebra Island, March, 1906. (Wheeler.) [A. M. N. H.] Six males, 
one adult female, one immature female. 

Tliese specimens are very similar to individuals of the species from Suma- 
tra (Batu Siinpkar) and Bolivia (Caiza) in the collection of the Academy. 
Apparently this is the first record of the species from the West indies. 

Ltneoplusa maderv (Fatrieiit^). 

Culebra J^iland. March, IIKIG. (Wheeler). [A. M. N. H.] Four 
males, three females, two immature indi vidua b. 



Meamremenis. 



Lengtli <»f liofly . . , . 
Length of pronoluin . . . 
Greatest width of pronotum 
Length of t^gmen . . . , 



17.5 mm 
6. " 
7.2 « 

21.6 " 



female. 
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Hemttiltlwrft minet Sausture, 

Culebia Island* March 5-9, 1906. (Wheeler.) [A. M. N. H.] One 
male, two females. 

The spedmens listed above have been compared with a male from 
Fajardo, Porto Rico. The males of this species have the tegmiiia sub- 
truncate at the apex, while the females have the same region markedly 
oblique truncate, the sutural margin hardly more than half as long as the 
costal one in the last mentioned sex. The reddish median macuktion on 
the pronotum d('S( rihcd hy Saiissiire is ahsrnt in two of iUv tour «5]MTiiT>eMS 
exaniiiu'd, very faintly iiulicatcd in another and well marked in the fourth. 
The Culebra male is laiger than the Fajurdo individual of the same sex. 

ACRTOIDAE. 

Sehistocam agyptia {Tkuiiberg). 

San Juan, Porto Rico, Febniaiy 12, 1900. (L. Stejneger.) {U. S. N. M.) 
One female. 

Adjuntas, Porto Rico, 1400 feet elevation, April 13, 1900. (L. Stejneger.) 

JU. S. N. M.) One female. 

"^Ilu'se sp('( Inions hnv«' been compared with individuals of the spedes 
from Cuiebni and Vieques Islands. 

TETTlOONIDiB. 

VeooflBOoaplialBa gnttatBi iSenrUle). 

El Yunque, Porto Rico, 800 feet elevation, Febniaiy. (C. W. Rich- 
mond.) [U. S. K. M.] One female. 

The present author has recorded this species from Bayamon, Porlo Rico. 

Veoeoooeephatus macroptems (Redienbacher). 

San .Tnan, Porto Rico, February 12, 1900. (L. Stejneger.) [U. S. N. 

M.j Ontf female. 

The comment made under the preceding species also ai)plies to this one. 

Oonoeaplialiu fasdatns (De Geer). [Xiphidium fascUUum auct.} 

Vieques Island, March 27. 1900. (C. W. Richmond.) [U. S. N. M.l 
One female. 

Gryluda. 

Bcaptexiscus didaclylus {Latrrille), 

LucjuiUo, Porto Rico, March 5, 1900. (C W. Richmond.) [U. S. N. 
M.] One male. 
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El YuiKjue, Porto Ilico, 800 feet elevation, Febnmr}', 1900. (C. W. Rich- 
mond.) [U. S. N. M.] Two females. 

AmiOfijttu BkUticiii {De Geer), 

Coamo Sprii^s, Porto Rico, March 23, 1906. (Wheeler.) [A. M. 
N. H.] One maJe. 

Ciikbra Island, March 5, 1906. (Wheeler.) [A. M. N. H.) One 
female. 

Affil^liacUBtA caraib«a {Kiau.^.iure). 

Cave near Pueblo Viejo near San Juany Porto Rico, Februar)' 17, 1900. 
(C. W. Richmond.) [U. S. N. M.} One adult male, one adult female, two 

immature males, three immature ffmalos. 

Ciieva di Fari near San Juan, I'orto liico, February 14, 1900. (L. 
Stejneper.) [U. S. N. M.] Onf imiii:itMn« female. 

El "^'nnfiue, Porto Rico, SOU feet eh v.; February 12, 1900. (C. W. 
Richmond.) (U. S. X. M.] One aduh niale. 

Vieques Island, March 28. (L. Stejneger). [U. S. N. M.J One adult 
male. 

Culebra Island, March, 1906. (W. M. Wheeler.) [A. M. N. H.] 
Two immature males, one immature female. 

The immature males are apparently in the stage before the adult condi- 
tion as the tegmina are present as rounded lobes projecting caudad of the 
margin of the pronotum a distance about equal to two-thirds the pronotal 
length, the surface having the venation of the adult male faintly outlined. 

As no measurements have been published of the adult female the foI» 
lowing t.'iken from the ouly adult female in the scries will add to our knowl- 
edge of the species. 



Length of body 16. mm. 

I^engtb of i>rnnntTim , 4. " 

Greatest width of pronotum 5.5 " 

Length of caudal femur 19.5 ** 

Length of caudal tibia 21 " 

Length of oviporitor . 20 " 



The species is now known from several of the Lesser Antilles, V'icques 
and Culebra Islands and Porto Rico. 
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Artidi Tm.— SOME PARASITIC HYMENOPTEUA FROM 

VERA CRUZ, MEXICO. 

By Chables T. Brues.^ 

The fol!ovvin<^ notes and riptions arc based on a small, bul cxtrrmely 
interestinfj collet tion of Parasitic Hynicnoptera made in the state of W vn 
Cniz, Mexico, by Dr. Alexander Petruiikevitch, and now contained in the 
American Museum of Natural History. As would Ix ex|.ected from the 
very meager knowledge which we have of the small Uyiiunoptcra of this 
region, the majority of the specimeiis in the preset collection repiemnt 
hitherto undescribed species. 

Family Pi-ATYGASTEiim^. 
IbtanopadUs gen. nov. 

Ant^nnjp of female S-jointr'd, ui(h lonsr, slender, 4-jointe(.l club; second fla^'fllar 
joint long, and very closely uniteil with the first. Eyes bare, oeelli in a broad 
triangle, the lateral^ ones distinctly nearer to the eye than to the median ocellus. 
Thorax long, pronotum visible in front and on the sides of the mesonotum. Mesono- 
ttim long and narrow, with deep, parallel parapsidal furrows; its median lobe pro- 
jpctinp; over thf wuMlnm fmni whirh it is not separated by nny stiture. Scutellum 
rounded at the lip, compres.se<i from the ^ides, so that anteriorly its surface is much 
below the parapaides leaving these decliTotts behind and angularly produced latemlly . 
Metathorax very short. Alxlomeii with four vi.sible segments, one-half longer than 
the head and thorax f(ip ther, subpetiolate; first segment about as long as broad, 
with four longitudinal cariu® above, giving it a very coarsely fluted appearance; 
second segment very long; third naiTOwer, short; fourth long and narrow, produced 
as a flattened apettdate ovipositor nearly as long as the rest of the abdomen, hegt 
as usual; wings veinless. 

Metanopediaa sicarius sp. nov. 

FvnaU, Length 2 mm. Hlack» the scape of the anti nii:i and the leg», except 
cnxH" and clavate part of hind femora, rcdclish yellow. Head broad, twice as wide 
as thick, and fully one-third wider than the thorax. Front smooth and polished, 
except for a shagreened sculpture near the insertion of the antennte, along the inner 
margins of the eyes and within the ooellar triangle. Head behind circularly striated, 
tiie oocipital foramen small, margined. Mesonotum smooth and highly polished, 



1 Contributions from the Sntomologtcal Labontoi7 of the Bussej Insttttnlon. Harvard 
University. No. le. 
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the parapsida] furrowa pandM and complete. Seutellum mienMeopicaHy nigutoae, 
thinly pubescent apicaliy. Pleune smooth mul highly polished, exce[)t the inota- 




pleurnr. which are thinly ycllowi'^h pubes- 
cent. Mesojjieuru above with a narrow 
longitudinal furronr, below with a broader, 
less shaqily defined one which extends on 
ti) tilt' niHaplenm. Al>domeTi fliit ic tpd, 
espeeially on its apical lialf; second and 
third smooth and polished, the disk of the 
third with a curved discal transverse row 



Ilt.l. Ant^iaUetanapediUBticarhu "^^'^^ punctiu^s. Fouiil> .cfrm-nt 
«p. nov., 9. deiiiiely longitu<unally ucicuhitu on itii 

basal third, apirally smooth, its sides 
sliglitly convergent until near the tip which is bluntly pointe<l. 

\'eru Cruz. ef)IIect4>d by Dr. A. Petmnkevitdk at fiuena Ventura, near Santa 
Rosa, July 13, on herbage. 

This jKH uliar species uiidoubtedly represents an undes<Tibed genus in 
this family, which is so richly represented in the American tropics. 



Family Sc£LIonid,£. 
Idris quadrispinosus sp. nov. 

Male. Length 1) mni. Ferruginous, head, except near the mouth, and 
aidennae, pxeopt trnp*'. bhrk; abdomen «brk at (ip, and yi'Ilow medially on the 
thirri segment ; legs brownish-yellow. Head large aud broad, twice m wide as thick, 
sharply margined behind on the sides, hat not above. Viewed from above, the eyes 
occupy one-half of the side of the head. Ocelli in a triangle, the lateral ones nearer 
to th<' eyr-nia; 7ri:i then to tlio nu^ilinn one. Eyes puboeriit. Front above I lie 
iiLsertion of the antenna* smooth aud polished halfway to the ocellus; with a slight 
median depreiiiuou; above thinly whitish hair>', aud coarsely, densely punctate to 
the occiput. Head behind the eyes less closely punctate. Mandibles tridentate; 
cheeks smooth, with :i distinct malar furrow jtist in fi-onf of which is a delicate fan- 
shnjH'rl srrirs nf stria* diverging from the basr of the ninndihlr. A:itenna* 12-joiiit('d. 
slender, witii cyiitidrical joints; scajw as long as the lliree following joiut*>; |>e<licel 
narrowed at the base, as long as the second fli^Har joint; first flagellar joint thicker, 
and one-fourth lu iix. r (ban the second; second and following about equal, each twice 
as long as thick, last one-third longer. Mesonotum entire, closely and cojirsely 
punctate, without any traces of parapsidal furrows. Seutellum simple, twice 
as broad as long, sculptured like the meaonotum; postscutellum simple. Meta- 
thorax with a pair of lateral cariiue tliat diverge behind; each one produced as a 
sb;):j> tnnfh nf t'ach cxtrfrnity, dving the i.i>-iaf hn:n\ n rpiadri'^pinose nppe:)r:iT!ee. 
\ iewed from the front the upper pair of teeth are seen to i»e cttnspicuously white 
pubescent. Pleure with scattered coarse punctures, the mesopleura with a deep 
smootii femoral furrow below; metapleura with a sharp carina along its anterior 
margin. .Abdomen shiniiig. sub|H*tiol:it»', spar-H-ly l«.'srt with white hairs; petiole 
twice as long as wide, liuely longitudinally fluted; .second .segment one-half longer, 
striate basjilly, the stri» short on the side.-^, but nearly reaching the tip near the 
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middle; third augment the widest, nearly aa long as the fleoomd, and one^haU wider 

than long, smooth and shining, fourth, fifth ami sixth growing ahOTter, together a 
little lontrrr thnn \hv thinl; \v\-\ finely punctulatf, fonon-i!»w scarroly projecting. 
Wings hyaline, neviratioa pale brown, haasxX vein distinctly indicated by a fuscxjus 
streak; marginal vein short and not unusually thielc, about twice as long as wide; 
postmarginal \vry short nnly rwo-thirds the length of the nuirginal; stigmal vein 
long, with a .small, but distinct kni)!> :tt the tip. Let:-; slrnrler, brownish yellow. 

Type collected by Dr. A. rctru.'ikevitch at Uueriu Ventura, near Sauta Rosa, 
Vera Cr\u, July 13. "Swept with net from grass and bushes." 

1 was in (l<)iil)t ;i> ti» tlir < orrcct f^fucric' position for this insert which i.s 
evidetulv it>ngeiieric with tin- Xortii .-Vmeriran /. >il(/rir(inii,s limes, jind am 
indehtod to Mr. J. C Crawlortl of the U. S. Xaiiunal Mufieum for {-oiiiparing 
it with A.sluncad'.s tvpo of /. /a r/Vr/w. From the latter it differs in having 
no i>aru|>sidal fuirowa and no spine-like {trojectioiu) on the metonotal carin«. 
I think« however* there can be no doubt that all three are congeneric. Quite 
recently Kieffer (Ann. Soc. Sci. Bruxelles, Vol. XXXII. p. 123, 1908) has 
overturned Ashmead's conception of the genus Idris and described Fdister's 
manuscript type which had never been descril^ed. He therefore referred 
the occidental species to a new genus, Paridrit, However on a previoii.s 
page of the same pnper {p. 119) he n»fers these same forms to Anteris Forst. 
In view of such confusion 1 think our s|ieei«\s must remain in Idris which was 
tirst accurately described by Ashmeud in 1893. 

Opisthacantha Ashm. 
Key to the species, 

1. Mesonotum with furrows; post-sculellar spine very minute . O. polita A«hni. 
Mesonotuni with distinct furrow.s, at least on its posterior half . . 2 

2. Second abdominal segment smooth or nearly 80» body brownish yellow. 

0. pa&ida Ashm. 

First tlirf'f' aHdnrniniil scirnients striated ....... 3 

3. ..Marginal vein about as long as the stigmal; parapsidal furrows complete 

O. nuUipe^ Adun. 

Harginal veiit two t hi ; < is as long as the stigmal; parapt^iflal furrows present only 
on posterior lialf of mesonotum . . . . O. striativentrit sp. nov. 

Opiathaoantha stiiativd&tnB sp. nov. 

Female. Length 1.5 mm. Blark; k^, including cmae, and scape of anteniua 
yellow. Head slightly wider than the thorax, twice aa wide as thick. Front finely 

shaffieened, with tielieate punctures int»'rmixed; above the anteinue with a large 
circular smooth, polished spac<' hearinjr a sharp nicdiun Ciuitia which extends halfway 
to the median ocellus. Kye,s thickly pubescent. Ocelli in a large triangle, the lateral 
ones almost toudiing the ^e-maigin. Cheeks with fan-shaiied striations extending 
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from the imeition of the anteniw. AnteniuB 13-jointed, wifh • ft-jdnted dub; 

pedicel long, nearly as long as the two following joints together; first, second and 
third flagellar joints drrrrn^inp in Ifncth. thf third quadrate, fourth very small, 
monilifonu; first and second club joints short, widening, the second three times 
wide as long; third to fifth about equal , lai^, each twice as broad as long; last conic, 
twice aa long as the penultimate. Head margined behind, punctato-strigose, behind 
the eyes. Occiput faintly shagreened. Thorax above minutely pnnctnlate or 
diagreened. Mesonotum with the parapsidal furrows veiy distinct posteriorly, but 
not indicated on the anterior half. Seutellum broad, rounded behiiiid: about twice 
as broad as long; near the apex with a fovea te line. Postscutellum very short, semi* 
eirciilnr, with a prominent median toDth .it the apex and a fovt ato linp across the base. 
MetAthorax very short, deeply emarginate po>steriorly, with the lateral apical angles 
produced as teeth. Abdomen <Hie-third longer than the head and thomx together; 
0^1 in outline, its base befaig one-hslf as broad as its widest part; first segment 
twice as hmnd as long, deeply striated longitudinally for its cut iro Icnirth. Socnnfl 
segment nearly twice as long as the first, more finely striated; the slria; obsolete 
behind on each side. Third segment the longest and widest, one-half longer than 
the second; still more finely striated than the second, except on its apical and lateial 
fourths which are smooth; following .segments (4-6) nearly equid in length and 
totrcthrr ris lonp n** the thirtl although rapidly narrowi?)g. finoly shnfrn'cnod. Venter 
shagreened. I>egs, including all coxaj, yellow. Wings hyaline, with a laint brown- 
ish tinge. One basal cell veiy faintly indicated; mar^nal vein short, three times 
as long as thick, about two-thirds as long as the knobbed stigmat; post-marginal 
fully twice as lonjx ri<! t!ie stigmal. 

Male. Differs from the female by its paler, more testaceous legs, and by brown- 
ish color on the metathorax and abdomen basally. The antemue are filiform with 
the flageli''ir joints of about cfjual length except that the first is quite distinctly 
longer and thickpr; pedicel subtt ia;iv'u!ar. two-thirds as long as the first flagellar 
joint. Abdomen with seven visible segments. 

De.scrtlx (1 frotii two specimens from Vera Cruz collected by Dr. Alex- 
ander Pclrunkcvitch. 

Soelio faatemalMuiB Kieffer. 

Berliner, eutom. Zeitschr. 50, p. 270 (lUOa). 

A specimen from Buena Ventura i.s referable to tills species, originally 
described from Guatemala. It dlHers from the ty]x> in having the abdomen 
tinged with reddish brown medially both above and below. 

Seelio exythxopoda Cameron. 

Biol. Centr-Amer., Hym. Fame. p. 436 (18SS). 

There are four specimens of Scelio from Buena Ventura which agree 
with Cameron's S|>ecies m size and other characters given in his brief de- 
scription, although they will not run to this species in Kieflfer^s recent table 
(Ann. Soc. .Sci. Bruxelles, 32, part 2, p. 132), and may possibly represent an 
undescribed species. 
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Fiunily ENCTRnDJC. 

Anasioptera gen. nov. 

Male. BcKly rather slender, with lonp; lci!;s and anteiuue; \vinii;s fully (icv{'ln|)e<l 
Head of moderale bize, rostrifonn, much produced below the eyes into a lihort L*eak. 
Handiblea «ma11, Mdentete. Haxilkiy palpi diort, fouT'jdnted; labub also diort, 
three-jointed. Malar fiirrow obsolete, faintly indicate<l above. Eyes bare, twice 
as high as wide, cmarpinrvtcd on their posterior l>order. Antenna inserted in small 
depressions near the base of the mandibles, with very short grooves above for the 
nception of tha first joint. Front long and narrow, gradually widening below, 
ite surface punctulate. Ocelli in a triangle, the lateral ones near the eye>mai!g^n 
and closer to one another thun to the median ocellus. Anteiuia" long; ba.sal joint 
(presumably homologous to the short joint which articulates the scape to the head) 
' as long as the width of the eye, slender ; scape as long as the head height, very sl^ider, 
Cyfindrical. Pedicel snuill; no ring joints; flagellum .strongly flattened, seven- 
jointed, nearly as broad as ihe eye. Protluinix visible from above, mesonotum large, 
nearly as long as broad; axilla* nearly meeting medially, scutellum convex, smooth. 
Meta thorax smooth and shining above, fmely seulptured on the sides; the pleural 
pwoe birge, twiee as long as hi|^. Abdomen shorty comp r e sse d, with three long, 
bristly hairs on each side near the middle. Legs very long and .slender. Meta- 
tarsus of middle legs slender, ^nth !<cf\reely evident denticles. Wings hyaline, with 
a dark transverse cloud and dusky apex. Marginal vein long, stigmal and post- 
marginal short, about equal, the former nearly perpendicular. 

This peculiar in.seft .show.s a conaidtrable similarity to Anmki, Forster, 
known from the Palaiarttic and Nearctic regions, but ditiers greatly in 
several lespects. The elongation of the baaal articulaticMi of the Antennal 
scape is quite exttaoidinaiy, and the scape is sunple, not dilated ss In 
Atmaia although the flagellum has the greatly flattened foim seen in this 
genus. Hie rostriform niouthpaits are also peculiar, and the metaihorax 
is much longer than in Armria, Type A, aureoeinda sp. nov. 

Imuiopteim lOMOdnete sp. nov. 

Male. Length 4 mm. f'lrar honey-yellow, except the antennal flagellum, 
metapleune, small dorsal spot near center of abdomen, and double (one internal 
and one external) stripes on the femora and tiMie, which are black. Tarsi, except 
basal joint of middle pair, also black. Head scon from in front slightly longer than 
wide ncross the eyes. Maiiirilile> tipix-d with black; apiral jnint of Ixttli |)airs of 
palpi black; projecting mouth parts yellowish white. Basal joint of antennw not 
quite half as long as the scape, which is somewhat blackened above. Pedicel short; 
one-fifth the length of the first jmnt of the flagellum, fuscous. From the base, the 
flacrellum Erradnally widcn.s on the first three joints which decrea.se in length, the 
third being thrce-fifth.s the length of the first and twice as wide at the tin: frmrth 
joint subequal to the third, about quadrate ; following shortening and rapiilly narrow- 
ing to the tip. Pro- and mesothorax smooth, sparsely covered with microscopic 



84 



BnliHin American Muaeum oj Natural History. [Vol. XXVlll, 



hairs, lletanotum with two very delicate falaek, divergent carinee near the middle; 
metaplewB finely ni^ulose, spiracle lai;gP| circular. Abdomen with the bn.s.tl ami 
apical sriniif-nts pio!ii^MtiiI. tlio median ones short and not distincfly ilfliniitcil. 
Middle I'emora reaching well beyoiul the tip of the abdomen. Wings hyaline on their 
basal two-fifths, then with a cross band of shining golden pubescence which eztenda 
Ix'yond the middle and i< fu^cmw by transmitted light; then with a narrow black 
beiadt followed by a hyaline band before the infuscated tip. Hind wings hyaline. 

Collected by Dr. Petnuikevitch at Buena Ventura, near Santa Rosa, 
Vera Cruz, July 13; swept from grass and bushes. 
This is a most striking and bizarre form. 

JBaaflius Walker. 
Key io the apecie». 

1. Mesonotum with coarse punctures, like those of the head . A. chapadce Ashm. 
Mesonotum smooth or shagrecucd 2. 

2. Marginal vein short, almost wanting; head black A. kyettut Walk. 
Marginal v^n nearly as long as the stigmai; head metallic blue. 

A. cartdeM sp. nov. 

Aliaiiis wintoas sp. nov. 

Fvmale. I^ength 3 mm. Hea<l, mesonotum and scutellum bright metallic 
blue; abdomen blui^ih, with a purple cast. Ilcad broadly transverse, fully three 
times as wide as thidc; viewed from above, the narrowest part of the front occupies 
less than one-fifth of the width of the head. Ocelli in a large, equilateral triangle, 
the lateral nnr^ tmirhing the eye margin. Eye>^ thirkly cnveivd with dark puhr^- 
cence. Uccipilal iiiargiu sharp. Front closely covered with large, thinible-shap4'd 
setigerouB punctures eaeh bearing a sini^e glistening white seta. Fadal depreaaon 
nearly funooth; the antemial grooves cotu'erging above, finely transversely aciculate. 
Mandibles small, acute, with Ihrcf teeth; piceoti«. Palpi bhirk. Antenna? black; 
scape nearly two-thirdi> ax long as the flagellum, witli a broad thin cleaver-siluiped 
expansion below which is as wide as the narrowest part of the front between the eyes. 
B:is:il joints of the flagelluni very 8hort, rapidly widening and strongly transverse to 
the fir-t clulvjoint which is !>iii;iil as the diUted scjipe and about thn^ time-^ :\<< 
wide as long; from thence the club it» very oblitpiely truncate, the truncate surface 
fiat, so that it appean triangular when seen perpeudiculrrly and when seen from the 
side the tip of the antenna appears conical. Fronottun narrow, but visible frmn 
above MS n transverse band of even width. Mesonotum ovrr twire broad as long, 
medially fully one-half longer than laterally at the anterior angles of the axillje; 
its .surface sliugreened, with bparbc delicate punctures, each bearing a fine bkck seta; 
its narrow posterior border entirely smooth. Scutellum about one-fourth longer 
than the mesonoluni; the axiHn -< i,:»rate<l by only a very delicate suture, well apart 
at their iiuicr angles; forming together with the scijfflluin a regularly shield-'<haped 
piece, &s> long as wide at the base and sculjuured like tiie mesonotum. Median longi- 
tudinal furrow of scutellum reaching to the basal fourth. Abdomen short and 
oonically pointed, extending for the length of the scutellum from the tip of the latter. 
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8ecoud segment quite long, oue-third as iong an tiie remaining ones taken together; 
third with a spirnde bearing two long black bristly bain; following segm«nta sharply 
triangulariy narrowed, with a very distinct lateral ritn. rutin- alxlomen shining, 
smooth, or nearly k>. with a purplish cjist. I^'gs slender, blaek; tibia? with indis- 
tinct lougitudiaal browokb stripes; denticles on middle metataniU3 minute, but very 
distinct. Anterior wings strongly infuseated, paler at the apex and posterior^ on 
the apical one-half. Submarginal vein reaching to the middle of the wing; mai^nal 
and pn'?tmnr{dii:il vcitis nf ('r|ual Iciit^th, tottcthnr mnvf than nnt -thin! lone as the 
submarginal; stigmal slightly longer timn the post marginal with a small knob tit 
the tip. Posterior wings hyaline; marginal cell terminated at the apical third of 
the wing. 

DeijcrilH-d lioiii a .specimen eolkrted bv Dr. Alexander Petrunkevitch 
at La Buena Ventura, near Santa Rush, \era Cruz, July 13, in sweepings 
from grass and bushes. 
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Arttcto IX.~ ADDITIONAL MAMMALS FROM NICARAGUA. 

By J. A. Allen. 

The present paper is a further report on the mammals collected by Mr. 
WiUiam B> Richardson in Nicaragua for this Museum, his work there now 
having been brou^t to a close, at least for the present. In my former paper ^ 
50 species were recorded,' based on the 400 specimens reo^ved from Mr. 
Richardson up to that date. About the same number of specimens has since 
been received, increasing the number of species to 82, 28 being now added. 
In order to ^ive in the present paper a full \i^t <>f the spc < ics of mammals 
collected by Mr. Richardson in Nicaragua, those of the first paper are here 
listed, whether or n(»t they are represented in (he later collections, with a 
cross-n ferenec to t!ie earlier paper and mention of the localities from which 
thev were nreviouslv received. 

Mr. Kichurdson's collection naturuliy lacks many species that undouhtodly 
occur in Nicaragua. Althougli he covered a wide range of country, many 
parts of the Hepublic were not visited, his explorations being confined mainljr 
to the central and northern part A little collecting was done on the west 
coast, at Chinandega (altitude 700 feet), in May, 1907, and at Volcan de 
Chtnandc^ (altitude 5000 feet) in August, 1908, and along the inner border 
of the low east coast re^on at Savala ' and Rio Grande, at altitudes respec- 
tively of 800 and 700 feet, and at Tuma and Chontales, at 1000 f( et. The 
greater part of the specimens were obtained, however, in the highlands, 
from Matagalf)a (2000 fe( t) north to the border of Ht)n<luras at altitudes 
of 4000 fccT fT)c()tal) to oOOO feet fSan Rafael del Xorte). Thus the low- 
lands, includini; the borders of Lakes .Mana;:na and Niearagiia and the 
soutliern and coast rc<,nons helow .>(K) feet, were not visited. The following 
revised list oi' tlie principal lucalilics und their altitudes is biised oa a sketch 
map received from IVIr. Richardson since the publication of the former paper 
on his collection. 



' Sii; Mauiiuals (roin Nicaragua,' this Bulletin, Vol. XXIV, lUUS, pp. 047-070, Ott. 13, 
1008. 

s Beduced In the present p»per -to 64, throu^ the eliminatton o( three unidentified aup- 
poMd species of ReUbrodmttonnf$ (I. e. p. 654), and tb» reduction of two subspecies to synoojiM 
(see brlo.v PI'. 100 and 114). 

' Incorrtcily giveu in my lormer papt-r as L^vala. 
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1. Highlands of Northern Aicaragua. 

Jalapa, Honduras borticr, fpct. 

f)( il ;in<l Yali. near Uonduras border, 4000 feet. 

Quilali. ISOO foet. 

isim Juan Telpaueca, 3500 feet. 

Suit Rafael del Norte, 6000 feet. 

.ATafncralpa. 2000 feet. 

All uf these localities are north of Matagalpa. 

2. West Coast, near Corinto. 

Chinandpua, 7(K) fwt. 

\'nlrnti de Cbinandeg» (or Vfdcan £1 Viejo), 5000 feet, with pine forest above 

3000 feet. 

3. Ba9t Shp* of <^ Highiandt. 

Uio Two. SOO fof't 
Tuina, 1000 feet. 
Uluce, about 1000 feet. 
Savala, 800 feet. 

Rio Tumn (at n riihbor hunter's camp), 500 feet. 
Rio (.ninde, 700 feet. 
Cbontalcfl, 1000 to 1500 feet. 

Petm Blanca, a high pomt m the low Atlantic coast forests, having an elevation 

of 1'jOO feet. 

May Muy and Vijagua arc on the eastern elope of the higlxland in Malogalpa 
PMvinee: altitude probably 1500 to 2000 feet. 

The immrdiate coa.st ropons, both < a-i and west, were prac tically un- 
visited and still ntTrr nn inviting; fi< !(! for future c.xploratifm. only spfiradic 
work, uutinly iu the \ i( iiiiiy of Blin fields, having jus yet been uiideriakcn. 

A.s \st>uld l>e exjK'titd, tlic iiiainnialian fatina of Nieara^^ua cou.si.st-> of 
two priueipal eleiuents, a nuriluru, iu the hij;hlands of the oentral aud 
northern districts, and a southern or tropical in the lowlands. There are no 
peculiar genera, but many distinctively tropical genera range north not only 
to Nicaragua but to Honduras, Guatemala, and the lo^'lands of southern 
Mexico. These include, among others, three genera of monkeys {Atelet, 
AlomUOy and C^ts)^ the sloths (both Ckohpus and Bradypu), three 
genera of anteaters (Myrmecophagaf at least to IIou<lura.s, Tamandua, and 
CifchiM'.'i), the smaller opossums (J/arfn<wa, Metachirua, Chironrcte.^, and 
Caliiromifs, tin la^t two otdy to Xicara^iui), various geuera and subgenera 
of rodeut.s, of whicii the following do not appear t«) extend nuich beyond 
Xicar:i«!iiii, »'Xi ( ])t in i\\<' lf>w east coast reL'ion, namely: Arjnutl, Proccfnmifs, 
lloplomys, Macrogeomys, Scdomi/a, Mclanomys, Akodon, Guerlinguetu^, 
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and M icrosrhtrus; other tnjpi<'al ro<K'iit genera, like Coeiuloii, Dasi/proria, 
and Tofirti, ri-ach liir liut lowlands of sotitIktu MrNi< (). Ann»np tarnivorcs 
the genera Xa-ttia, Da-ma risen.'*, J'titas, Tai/nt, ami (irismi, iHaeh Sdutliern 
Mexico, wliile Uamiricyon hi not kiiown beyond Nicaragua. Tnpinlla, 
Trieherh im, and }fazama have been rewwded north to Mexico. A wry larfje 
number of tropical genera of bats range from South America to southern 
Mexico. 

On the other hand, several northern genera extend southward from the 
highlanda of Mexico and Guatemala to the h^er portions of northern and 

central Nicaragua, as liaiomtf/i, Xrotoma, Urocycn, Mephill.t, Spi/o<jalr, 
ScreXf Blarina, Nycirn.t (= La.tiurun), EptUecii.s, etc., excliLsive of such 
genera as arc common to l»oth North America and South America. 

As already intii!int(^<l, the eolI<M ti*()ns nia»lc l»y ^Ir. Richardson, while 
so large jirifl imj>ortant, rcpresput pmhaldy less than iwo-third*^ «»f thesj)eeics 
of maimiuHU that a<'tually im eur in Niearnimii, since, as noted ahove, he did 
very little work below the 700 feet coniour line, and did iu*t explore any part 
of the ea,st coast region below .300 feet elevation, in whi<h urea doubtless 
many species not obtained by him extend northward from the lowlands of 
Panama and Costa Rica, and where doubtless undescribed forms remain to 
be discovered. Furthermore, he obtained only a relatively small number of 
species of bats. Previous work in Nicaragua had been extremely limiter] 
and desultory, yet 13 sp( < > had been based, prior to Mr. Kichardson's 
work, on .specimens obtained in Nicaragua. Hut the literature dealing 
directly with the mammals of this Uepublie is exceedingly .scanty. 

Alston's 'Mammalia' (1S70-1SS2^ of the 'I^iologia (Vntrali-Amcricana,' 
contnifis 177 species (exchuiinir I itiiroduced .spft'ic^ of of which 

onl\- 18 are definitely r<'ror<|rd ■ fnun NicarfjgiKi; thcM- an- ;,'iv('ii in part 
on the basis of pn \ ioii-ly pubh.-^luil reeordA and in pail on ^peciHien-^ iit the 
British, Paris, and Berlin museums. From this luuuber two shotdd be 
subtracted as resting on records which prove to have been erroneous, leaving 
16 species as the mirober explicitly recorded from Nicaragua. Various 
species had since been added, rabing the number authentically established 
prior to 190S as Nicaraguan to 34. It seems desirable to present in this 
connection a tentative list of the mammab of Nicaragua, based on actual 
records, so far as they go, and in part on the known range of the species here 
included. 

As said above, the literature relating to Nicaragua mamnuils is extremely 
scanty. Indet'd, I have been able tfi find only a single j)aprr mi niainintils 
which contains in its title a reference to Nicaragua. This is by Mr. Uldfield 



' That ifl. in the text, but thrvf nther^, innking 21, un- Kiv^n as occurring In Nlcarngua in 
the table of 'Oeneral Distribution of Central American Mammals' (pp. Iv-lx). 
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Thomas,' and reonrds 4 spedes, one <rf then being not only new but die 
type of a new genus. . Dr. F. W. True * has made bri^ mention of a small 
collection made by Dr. L. F. H. Birt in the vicinity ot Greytown. It con- 
sists of a nominal list of 7 species, with special mention of another {Eekiftcmyt 

temisjnnMus Tomes = Ilophmys truei Allen), the seven species being 
Mycetes paUiaius, Dicotijlcs labiaius, Sciurus hifpopyrrhus, Bradypiis 
eatkmeieeps, Cycloiurus didactijlu^, Trttits'ta novemeincfa, and Didelpkis 
opos»um. Later Mr. G. H. Miller. .Ir., ilescribed a small bat (Micronye' 
teris microtis) irom ;ij)pan iu!y tlie siunv rollrrtion. 

Dr. True has also ^ixcii an acioiiiit of a sriiall coUectioii of mammab 
made l>y Mr. Charles \V. Townsciul on the Segovia River, the boundary 
between Honduras and Nicaragua. ^ liei>ides dei>cribiug a new form of 
Capromys (C. brachyurus thoraeicua) from Little Swan Island, iji the Bay 
of Honduras, he gives an annotated Ibt of 13 species of mammals collected 
along the Segovia River "and the vicinity of Truxillo." This collection 
furnished the original material on which was based True's Cariaeut elamhu 
(=Odoeoileu» iruei Metriam), and the type of Edoj^yUa alba H. Allen, 
described sonietune later. 

In 1892, Dr. Charles \V. Richmond made a considerable collection of 
manmials at Grevtown and on the Esconflido River, 50 miles above Blue- 
fields, whirh has furnished the types of a number of new species,* but no 
general aceount of ilie collection appears to have been published. 

Doubtli'ss much mammal material from Nicaragua exists in odier mu- 
seums, in this country antl iu Lurojie, to whieli only cjisual and incomplete 
reference has hitherto been published, and is tlius uimvailable as a source 
of information in the present attempt to compile a list of the species of 
Nicaragua mammals; doubtless sopie of the publbhed incidental references 
to such material have been overlooked in the present connection, yet the 
tentative list here presented may serve a useful purpose as the nucleus for 
future additions and corrections. 

> On Miiall .Mauuuaki fruin Nicaragua und Bogota. By Oldfield Thomas. Ann. and Mug. 
Nat. Hist . (6), XVI, July, 180£, pp. fie-40. Lichonycttria ob$cunts gen. et tip. nov., p. 56. 

3 On the Occurrence of Echiitomys semi-spinosut Tomes in Nicanguo. By Frederick W. 
True. Proc. V. S. Xnt. Mus., XI. 1888 (1889). pp. 467, 4«8. 

^ Ot: M.iiiiii als collected in Eastern Iloinluras in 1887 by Mr. rii;irl.'s W. Tuwnsend. with a 
descripiion o( a uew subspecies of Capromut from Little Swan Island [Bay of ilonduras]. By 
Frederick W. Tine. Proc. U. B. Nat. Hui., XI, 1«SS (IS80). pp. 409-472. 

* In reply to my inquiries rcpardlnK the localities at which lie collecfp'l Mr. Townsend has 
kindly jdvcn the following' information. He says, in a letter dated April 11, lUlO: "1 started 
in from (.'aho CJrucias & Dios. Most of my oamii.s were in the open pine woo<ls above t?oohee, 
where there is but little elevation. 1 did not reach the liiU country and was seldom more than 
a few miles from the river. Ail calteettn^ done at TrusUlo on the Nicarsstui coast, «a« within 

a fe\v miles of the town The a'hole region atong the river Is a jungle with open pine foraata 

sdja«:eut." 

*Di4elphu richmondi Allen, SeiMTW rithmoadi Nelson. Seivnu fiooMte bstti Nelson, and 
Orysomiys riiEhmmM Merriam. 
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XotwithstiiTidiii;; the comparatively infrffpifnt mention of Nicaragua 
mumnials in literature, 34 speties antl .suUspi rics have l)een based on Nica- 
ragua specimens, including the 4 described in the present paper. Of these 
17, or just one half, have been based on the Richardson collections. Four 
of these 94 foims are shown in the following pages to hold at present only the 
rank of synonyms. The names of the four forms described below are 
printed in heavy-faced type in the following Bst. 

Idtt of Speeiet and Svbapeeiet bated on Niearagua SpediMnt. 

Marmom nnrrm nirnrnqn(rThr\mn!^ fl905), Bluefields. 

[Melachirua fuscogrvteita Allen (1000). Type locality unkaown but presumed 
<o be Colon, yet quite as Ukoly to have been either Bluefields or Greytown.] 
Didapkia Hdmumdi AUen (1901), GreytowiL . 

ArdopUhecus caManriceps Ciray = Bradypns griseus (Gray), 1871, Chontales. 
Carianin rhfyihis Tnir. lS;Sf> [prcocctipied = OdocoUeu* truei MerriAlU, 1808], 
Segovia liiver ^^northfa*iifrn boumlary of iNicaragua). 
SyloBaguB geAbi iumaetu (Allen, 1908), Tuma. 
Htrphmya truei Allen (1908), Savala. 
ffHfromtfM fuxrntfix Allen (1908), Tuma. 
Heieromya viUcani Allen (1908), Volcan de Cliuuindega. 
Haerogeomyi matayalpe ADen (infra, p. 97, 1910), Matagaipa. 
Niotoma chrytomdas AI1< n (1908). Matagjilpa. 
Ri ithro'linitnm}/^ mn'h'.-^/ii.H Tliornn«J f1fK)7 .Jinnfrijn. 

Orywmijs alfaroi inceriua .\Jlea (1908 = 0. aijaroi, c£. iufra, p. 100), Kio Graude. 

Oryzomya oehraotu* Allen (1908), Rio Qruide. 

Oi7aoaB|i ikliaiiieiil Allen (1910, infra, p. 99), Rio Grande. 

Orysomyi nicaragua Allen (1910, infra, p. 100), Vijagua. 

Sigmotion hispid us griseus Allen (190S), Choii tales. 

Ololyhmys futnem Allen (1908), Matagalpa. 

Nedamyt dmiikAa* ThomaB (1005), near Rama. 

Peromyseus mearogwf Allen (1908 ^ P. msxioantw waxatilU Herriam, ef. infra, 

p. 100), ^fnfatralpn. 

Sciurus boothiee belii Nelson (1899), Escondido Hiver. 

Matraxut odoIpAet, Lesson (1842 » Seittnu variegatoide9 adolfim, infra, p. 103), 
Realejo. 

Sciurn<( rirhtftnv'fi Ndpnn fl'sO'^^ F<?rondido River. 
Sciurus depi>ei matayalpd Allen (1908), San liafael del Norte. 
LuiraUUidetu Allen (ims), Savala. 
Tayra harbara iruerto Allen (190S), Ulure. 

Conepatus nicaragusB Alien (1910, infra, p. 10G\ San Rafael del Norte. 

Bawaricyun richardsvni .\llen (19()S), Rio Grande. 
Btarina oUmcca .Vlleu (1908), San Rafaul dd Norte. 
Micnmj/eteris muratu Miller (1898), Gieytown. 

LicJumt/cteris ohscurus Thonvx'i nsd."))^ Managua. 

EdophijUa olbfi 11. Allen (189S), JN>!roviii River. 

Arlibcua jamaicctisia riciuirdsoni Allen (1908), Mattigaljja. 
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Mycdes palliata Gray (IS 12), bauks and islauds of Lake Micaragua. 
Akwitia pafftafo nuUagalpa Allen (1908), Savola (— Myedei jmUiata Gray, cf. 
infra, p. 114). 

List of Nicaragua ^Xammals. 

In the folUnx ini: li^i tin* naiiu-s of the species an* I mi1i>|)( ( ics repre- 
sented in the Kiehartlsoii colk* tions are printed in heavv-iaee tvpc and 
ure eonsccutivcly numbered.* i'he nunies ol those not represented in liie 
RichardMMi collecttons (50 s])e( ies) are in itftlk* type. One star prefixed to 
a name indicates that the species has been recorded from Xicanq^ua; two 
stars thus prefixed indicates that the species was originally based on 
Nicaragua specimens. The absence of such marks indicates that the. 
species is included on the basis of its general range, as now understood: in 
.some instunoes, on records from (>)sta Uicu and either Honduras or 
Guatemala; in others on the general fact that it is a more or less common 
tropical species with a recopiized ran^e extending from Brazil to southern 
Mexico. This pv( > a list 122 species as of known or of pr.u tic ally certain 
occiirrt IK c. rw( he other species are referred to [in brackets] as of 
probable or j>(>svil)le occurrence. 

The species obuiintil by liichardsun auuiber 82, of whi< li i>uly Ki are 
bats; of the 50 additional species here recognized provisionally as Xicanig- 
iian, 38 are bats, showing that the chief deficiencies in the Richardson col- 
lection are in the Chiroptera, of which u(>i>arently not less than 50 species 
should occur in Nicaragua. 

I am indebted to Dr. C. Hart Merriam, Chief of Biological Survey, 
for the loan of sjX'cimens for use in the present connection, and to Mr. 
K. W. Nelson and Mr. Gerrit S. MiUer, Jr., for aid in determining some 
of the -fjMim'ls and bats. 

1 Marmosa murioa (LinnoMM). (Bull., XXIV, 1908, p. 648: San 
Rafael del X()rt< .) 

Six spcf iiiu ii>, iiiosily iiiiinaiurc: ( )< otaI, May 0; ^^afa3■alpa, Oct. 11; 
Rio Coco, X.-v. 11 and !).•< 1 I'jQS; Vijagua, March 21 and iiO, 190*). 

2. Marmosa murma, luexicima Mcrriam, (Bull., XX1\', 1908, p. 048: 
Volcan de Chinandega.) 

* Marmoaa cinerea niearaguas Thomas. (Ann. and Mag. Nat. Hist., 
(7), XVI, Sept. 1005, p. 313). Type locality, ''Bluefields, Nicaragua: 
sea-level." 

3. OaltttooiyB luigvr pallidns Thtymas. (Bull., XXIV, 1908, p. 648: 
Matagalpa.) 



1 Those a<j<iiiioii:ii to the speci«« given In the first paper «ie IndicAted by an obsliok (t) 
prefixed lu the turreut number. 
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4. BbtMhinis flucogiiMas AUen, (Bull.. XXIV, 1908. [>. 648: 
Mala{;alpa, San Rafael del Norte, Savala, and Tuma.) 

Fourteen specimens: Volcan de Chinandega (1), Aug. 22; Rio Coco (8). 

Nov. 1"), IS, 10. 25, Dec. 1-^, HfOS; San Juan (2), Jan. 3, 5; San Rafael 
del Xurte (1), Feb. 3; Vijagua (1), Majrch IQ; Pena Blanca (1), June 6, 

1909. 

Thrrr specimens in worn pelajje nrc niueh puler than the others, in 
whieii the back i.s stronp^ly varie«l with blackish, and the whole up|)< r surface 
of the head, except the white supraocular patches, ia blackish brown, the 
coronal region bhick. 

5. Metachirus uudicaudatus coiombianus allien, (iiidl., XXIV, 1U08, 
p. 648: Chontales.) 

6. MlpUt maaamftiicaiia tabMoaniis AUm, (Bull., XXIV, p. 648: 
lliatagalpa and Savala.) 

Twelve speetmeDa, mostly immature: Matagalpa (6), June 5, Oct. 10> 
11, 38, Dec. 10; Rio Coco (3), Nov. 9-14. 1908; Jalapa (1), Jan. 23; Pena 
Blanca (2), June (i, 1909. Oidv three are in the black phase. 

* * Didrlphit richmondi Allen. Greytown, Nicaragua. Not repre> 
sente<l in the present collection. 

Chironrrfrs miuima (Zininiennann). Recorded from both Guatemala 
and Costa W'wix on apparently good authority, and hence may be supposed 
to iK'cur in Xicjiratrua. 

7. Choicepus hofimaimi Peters. (Bull., XXIV, 1908, p. 048: Mata- 
galpa.) 

Three specimens: Matagalpa (2), Dec 21, 1908;. Ulucc (1), July 30, 
1909. One of the Matagalpa .specimens is a young one in the first pelage 
(total length, 220 nun.) ; it is dark wood brown above, somewhat lighter 
below, the |)elage fine and soft. 

8. Btadypua griNU {Gmy). (Bull. XXIV, 1908, p. 648: Chontales). 

ArdopUheemgnaeusGKK^y Ann. and Majt- Nat. Hist. (4), VII, April 1871, 302; 
P. Z. .S., lK7t, 146, pi. xxwi (animal), text fig. (i (young skull), ("osta Kica. 

A rrinpUhtruf, rnftinvnrrj,s (Iray, P. Z. S., 1871, 444, pi. XXXV (animal), text fig. b 
(adult iikuil). Cliuutaluii, Nicaragua. 

Bradi/piis gri»ett» Allkn, BuB. Am. Mus. Nat. Hist., XXrV, 618 (Chontales). 

Hepn -cntrd by thrcr specimens, two nduli tciiiale.s aiui a yoiuif:: speci- 
men in first Two of ihcni arc t'nuii the Typi* locality of Ari-loj, if hfciijt 
iu.slant tri j,.s ( iray, bnt tlu'v lack ihc t iicaliiut color on the forehead and 
sides of the neck shown in (jray'.s colored |)late (»f this species, thus closely 
resembling in this respect his plate of A. griseus, and also in the dorsal patch 
of the male bt in*; blotched externally with blai^k. The other specimen is 
from Rio Coco, collected Nov. 19, 1908. Both are scxcd as females, but one 
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of them, sud to be the mother of the young one, has die black dorsal stripe 
(bordered with dull orange), while the other shows no trace of such mark- 
ings. 

As Costa Rica and Nicaragua specimens do not seem to differ essenttally, 
the name grisens- is inlopffd as having slight priority. 

9. Cyclopes ciorsaiis < iynj/V (Bull,, XXIV, IViOS, p. 048: Rio Grande.) 

10. Tamandua tetradactyla chixiquanais Alien. (Bull.. XXiV, 1908, 
p. 648: Ocotal). 

Three specimens, uu adult fomale and a yoiin^ one about a week old, 
Muy Muy, July 28, 1908; hajf-grown male, Vijagua, March 25, 1909. 

Myrmecopliuga tridaelyla caOralU Lyon. Mentioned by Richardson in 
letters as occurring in the forest lowlands of the east coast. Recorded by 
Salvin as taken "near Punta Gorda, on the coast of the Bay of Honduras." 

11. Tata novemdnetua {lAnwBus), (Bull., XXIV, 1908, p. 649: 
Savala.) 

Two adult females: Rio Coco, Nov. 8, 1908; Pena Bhtnca, June?, 1909. 

Cafmssous centralis (Miller). The type of this spcfies cnme from 
Honduras, to which a spcr imcn from Costa Ricn is referred by the descrihcr,' 
who says: "The Costa Hiean and Honduras sjH'cimcns are precisely alike 
in all imporfRfit characters. ..." 1 know of no Xicarajxna record for this 
species, where, iiowever, it would seem that it must occur. 

Trickechus mariatuit Linnreus. Well known to have been formerly 
abundant along the eastern coast. 

fl 2. Tayasra cnunigntm Bangs, 

Six specimens, 3 adult males, 3 young adult females: Matagalpa, adult 
male and young adult female, June 19 and 23, 1908; lUo Coco, adult male, 
Nov. 19, and young fenuUe, Nov. 26, 1908; San Rafael del Norte, adult male, 
Feb. 8, 1909; Pena Blanca, young female, June 4, 1900. 

The collector's measurements of total length (the oidy measurements 
taken) are as follows: f 11. 'n, r^" 1170, $ 1200; 9 juv., 970. (Measure- 
ments are la* kin*: tor one of the mules). 

The three adult nude skulls measure as follows: 



No. 
289$4. 
29442. 
29443. 



BaMlleostb. 
198 mm. 

192 ** 

195 " 



Occipito-banl. 
222 mm. 

330 

330 « 



Palatal. 
143 mm. 

135 " 

142 « 



Zye. b'dtb. 
99 mm. 

100 



Upper molan. 
€2 mm. 

62 " 

62 " 



These sj>ecijnens agree closely in size, coloration, and cranial characters 
with Bangs's Tayas^u crustiigrum, and hence differ ^-i<lely from any of the 
known forms of the Tayasau augulatm group. I also refer a specimen in the 



* G. 8. Miller. Jr.. Proc. Biol. Sor. Washinpton. XIII. Jan. 81. 1809. p. 4. 
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Museum coHectnm from the Bio Sixola, Costa Rica, collected hy M. A. 
CarriW, Jr., to T, crumigrwn; thb is a male; total length, 870 mm. 

*Taya99U peeari (Fischer). A white-lipped peccary has been recorded 
from Nicaragua by Alston (Biol. Cent. Amer., 1, 1879-1882, p. 109), on the 
authority of Belt, and by True (Proc. U. S. Nat Mus., XI, 1888 (1889), 
p, 467). Whether the form occurring in Nicaragua is the true T. peeari 
or T. p. ringens Merriain, i.s impossible to decide in the absence of specimens. 

f I'i. Odocoilens tmei M'-rnnm. 

Four specimens, three adult females iind si fawn in spotted coat: Mny 
Miiv (fawn), July 28; Hio Coco, Nov. 30, IbUS; lUfael del Norte, Feb. 7, 

100!>. 

[In a paper on mamiiijils from Chiriqiii, Panama, collected by the lale 
J. H. Batty, which I published in 1904,' I referred certain specimens to 
Odoeotkua eoHaneeiuis Miller. A reexaminatioD of this and oth^r material, 
in part received since 1904» has shown that the Chiriqui specimens are not 
referable to O. cottaricenM, but rq>res«it merely a mainland fonn of 0, 
roih»ehUdi from Coiba Island. As indicated in my former paper, the 
specimens from Boqucron, Chiriqui, represent a somewhat larger and paler 
form than the Coiba Island species, from which it i.s only subs]K rifirully 
separable. For this form I propose the name Odocoilens rothschildi chiri- 
quensis, with Xo. 18957 (9 ad., Boqucron, Chiriqui, Dec. 4, 1901) as the 
type. The series of antlers already fifrnred (/. r., fiir. 17, p. B l) ilhistrate not 
only the form of tlie antlers in adultii liui also their variatiuDs with age.] 

14. Mazama terns Rajinesque (= mrtorii Saussure). (Bull., XXIV, 
1908, p. 049: Tuiua). 

Two specimens: adult female, Sau Juan 'rel|)aneca, Jan. 4, 190D; an- 
other adult female, label lost. The January specimen, in winter coat, 
compared with worn specimens, has the pelage much longer, darker, and 
mc»e lustrous. 

fl5. Maiama pandora 3/«mam. 

An adult female, Pena Blanca, June 8, 1909. 

tl6. Ti^Uadowi(Gill). 

Four specimens, three old adults and one young adult, Rio Tuma, 
July 10, 1908. and March, June, and Ortoln r, IIHM). 

* Tapi'rrfh hnmli (Gill), Kecorded by Sclater (P. Z. S., 1871, p. 020) 
from ' Niearaguii." 

17. Sylvilagus floridanus chiapensis {Xthon). XXIV, 1908, 

p. 049: Leon, (.'hontales, and Ocotal). 

According to Mr. Nelson (N. Amer. Fauna, No. 29, 1909, p. 190), these 
specimens ''are perfectly typical ekiapensia in color, but are smaller, with 

1 ThU Hultetin, Vol. XX. 1904. pp. OS-eS. liR. 17 (horiw). 
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shorter vats and hindfeot." Tliroc ad<iit!onal spc<'iinoii.s were received 
during IDOt), as follows: San Hafa«-1 del Xorte, adult male and female, Jan. 
1 and 2, 1<)05); an adult male, .lahipii, 2.", 1<!09. 

18. Sylvilagus Tapeti) gabbi tamacus {Allen). cBull., XXIV, 1908, 
p. 019: Tninii and < )cotal). 

Five fi(!(liti()iiiil specimen^ i»f ihi^ w cll-nnirked fnriii have been ret rivrd 
sinee tlit* piihlii aiii*n of the original desi ripii<»n in 1UU8 (/. r.), hastul on iwo 
exanipies. The uloutlis represented are Januarv, March, June, and 
December; the localities are Matagalpa, Ocotai, Vijagua, Jalapa, and 
Pena Blanca. Compared with a series of 9 specimens from Costa Rica and 
Panama, collected in December, April, September, and October, the con- 
trast in coloration is striking, and obviously not due to season, the Nicara- 
gua specimens having the prevailinj; color of the tlorsal surface black (in 
two the ^eater part of tli(> back is wholly- bhn k), instead of fulvous as in the 
Costa Rica-Panama series. Only one of the Nicara^jua acties, a jrrently 
worn June specimen, appniaches the average of the other series, but is still 
much darker than the darkest (>x;nnple of tlx* Costa Ktt a-Patiama series. 
The btitfv ^'ray throat band is also very nnicli darker in th<' Nicaragua 
.strics than in ilic other scries. I cannot help feeling therefore that Mr. 
Nelson's recent siatenient * that " Si/lvilayu.s (jabbi tmiwua Allen is typical 
efahbi in rieh imworn pelaffe, ..." is open to reconsideration. 
fl9. Agouti paca virgata Bangs. 

Four specimens, adult male and female and two young adults: Rio 
Coco, Dct*. 1, 1908; Vijagua, March 23, 1909. 

20. Dasjrpioeta pnneUta Gray. (Bull., XXTV, 1908, p. 649: Mata- 
galpa and Savala). 

Five .specimens, all femak's: Matnfjalpa. lune 22; Rio Coco, Nov. 25, 
JDOS; Vijagua, March IS; Hit» Tuma. April 17; Pena Hlanca, May 17, 11)09. 

iM CoSndou mexicanus {Ken). (Bull., XXIV, 1908, p. 649: Volcan 
de ( "hiiiaiiiletra, Chontalcs. and Ocotai.) 

A y<Hing .spei iiiieii ill fir>i jielage, riiK-e, July 2.5, 1000. (General color 
rcdtli.sh chestnut, .sli|;laly paler on the vcutrul .surface* of tijc body, but under- 
side of tail nearly black. The spines are wholly coneealetl by tlie tine, soft, 
short reddish fur, wholly in contrast with the black pelage of the adult aninwl. 

22. Pzoachiinys cimtnlis (TAomo^). (Bull., XXIV, 1908, p. 649: 
Rio Grande). , 

23. Hoplomys tniei Atten. (Bull., XXIV, 1908, pp. 650-652, figs. 1-4: 
Savala). 

Five spiciinens, three adidt, two ali 'Ut one-third grown: Rio Coco, Dec. 
1 and 2, 1908 (>-oung); Vijagua, ]March 17 and 18, 1U09 (adult). 

» N. Amer. Faunft, No. 29. jj. 261. AuKiist 31, 1909. 
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24. HeteromyB vuleani Allen. (Bull. XXIV, 1908, p. 052: Volcan de 

China IK If -irn \ 

25. Heteromys fuscatus Allen. (Bull., XXIV, 190S, p. 6o2: Tuma, 
C'hoiitalfs, antl Matajjaljm). 

I'ut'iiiv-nine spt'ciinons: Vijagua (2), March 24; Uio Tuma (2), April 
1; Uluw (12), July 18-31; Matagalpa (1), Oct. 16; Rio Coco (7), Nov. 
10-13 and Dec. 1 and 2; Quilali (2), Nov. 1 and Jan. I; 2 without labeb. 

[Heienmyn deamareatianus Gray, described from Coban, Guatemala, 
and Hetenmiys nigretcena lliomas, described from "Costa Rica," may 
occur in Nicaragua, particularly the latter.) 

t26. MacrogBomyi nifttagalpB sp. nov. 

Tvfw*. No. 28964. ad., Peua Blauca, Matagalpa, Nicaragua, June 19, IIK)?*; 
William B. IlichanJsori. 

Similar in general features to 3/. eherriei from Costa Rica, but smaller, the roe> 
trum narrower, and the coloration in'ic!i darker. 

.\J>ovf very <lRrk brown, r-ori'^i'lcrahly darkor l!inn >t:iI hrown of Uidirway; 
ventral .surface drab; top of heiKi with a large spot of clear white aljout 20 by 37 
mm., a little narrower in front than poeteriorly; front and sides of nose buff-dmb; 
a small anal area whitish; feet and tail naked; incisors orange. 

Collecfnr'"< mensiiremenf Tnf altpnirth. HiO mm. ; tail.SC); hind foot . 10. Skull, 
(of tyi)c) imixTfect, lacking the po«torbital portion. Greatest breadth of rosinim, 
14 ; leni^h of nasab, 23. An adult female skull g^ves the following: Total lengt h, 56 ; 
sygomatic breadth. 35.'): ma.stoid breadth, 29; breadth of rostrum, 13; least tnter- 
orbital breadth, t); Icmiih of n;isals, 21. 

In this ttpecimen the niamtna? are 4. one pair pectoral and one pair in front of 
tliiglis, too lateral in poNition to be called inguinal. 

RepresenU'd hv five specimens, an adult male (the type), an adult female, 
two ycmn^ a<luU mnlcs, and «Hie half-pr(m'n male; three are from Mata- 
iltt}]>,\ ntid two are from Pfiia Blaneu. 'llwy are very niiiforni in eoioration, 
all liavinx lh»' cntispicnous hir^'c white paidi on the lop ol' the hea<l; the 
white anal area, however, i» varialde, being well marketi iu tlwee, less 
di.stinet in two. 

Macrogeomtfs eherriei (Allen) ' was originally described from a sii»gle 
specimen, of n'hich it was said: "The white patch on the crown is possibly 
albinism, but if normal is a striking feature." In a later notice of thb 
species,' baaed on five additional specimens, it was added: "They all 
possess the prominent squarish or subtriangutar white patch on the top of 
the head noted in the type, and thoujiht po.s.sibly due to albinism. It proves, 
however, to be a normal and striking feature of the coloration." llie five 

> Hull. .ViiKT. .Mils. Nat. Hbt.. V, 1893, pp. 337, 338. 
* Itfid., VIII. 1896. pp. 45. 4«. pi. i. 
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specimens of J/. tnuttKjuijxv htp all siniilarlv marke<l, the white patch beiiif^ 
even larger than in M. cherrid. In 1SU.> Dr. Merriam ' described another 
UK'inbvr ot this fjroup from Costa Rit a as M. costariccnsis, which also has a 
white spot on tlic top of the head. This striking feature is thus known to 
occur in three species of the genus Maerogromys. 

As already noted, M. matagalpa is readily dtstingutshable from i/. 
eherriei through its much darker coloration, both above and below, and by 
its somewhat smalkr sise. Both are separated from M. eottaneentia by 
the strnctiire of the zygomatic arch, as pointed out bv Merriam. 

27. Meotoma duyBomelaa Allm, (Bull., XXIV, 1908, p. 653: Mate- 
galpa.) 

Two spt t iTHf tis: Matagalpa, adult female, April U; ttio Tuma, young 
male, April ! VW. 

28. Akodon teguiua {Alston). (Bull. XXIV, 1908, p. 054: San llafuel 
del Xoru.) 

Two specimens : llio Coco, Nov. 11; San lliifael del Xorte, Feb. 3. 

29. Baithiodantoniyi xnedeitns Thomas. (Bull., XXIV, p. 654: San 
Rafael del Ncatte and Savala.) 

Eight s{>ecimens, mostly without skulls, all taken at San Rafael del 
Norte, Dee. 31 and Feb. 2-7, 1909. lliese, in addition to the 7 previously 
recorded from San Rafael del Xorte and Savala, appear to comprise all of 
the specimens that arc positively referable to this species. Thosc previously 
recorded (/. c, p. 654) as probably referable (tliev were without skulls) to 

this {jci"!^ lire !•' 'LM '■< ! \ (.i!THr evMnmlcs of OrifZonnfy. 

3U. Oryzomys (Melanomys; chiysomelas Allm, (Bull., XXiV, p. 
054: Savnlri, Titnia. Choutiilcs, and Kio <^Jr;indc.) 

Fourucii ^pcciiiicns: Vijajjua (3), March 19-24; Rio Tuma (5), March 
2(V April 4: IVna Blanca (3). May 2.j 27; Kio C tuo a), Nov. 11 and 20. 

31. Oryzomys coueai Thomas (ex .\lston). (Bull., XXIV, p. 055: 
Chontales, Ocotal, San Rafael del Xorte, and Tuma.) 

l1iirty-two specimens: San Juan (1), Jan. 1; Quilali (1), Jan. 14; 
Rio Tunia (3), April 6; Pena Blanca (6), May 24>Junc 5; Ulucc (1), Oct. 
16; Matagalpa (5), Oct. 28 and Jan. 31-25; Rio Coco (12), Nov. 15-Dec. 3; 
and 3 with ille^:il)lc labcl>. 

* *Or//rr>w//.v rlfhinnniii Mnri.iiii. Phm . W ;i>liin<rt(>n .\cad. Sci., Ill, p. 
2S1. July 2(i, 11)01. " 'iypc fn>m Kscondido River (•>() iiiilcs above Bluc- 
ficKIs). Nicarap:ua." W ry near to, if not the same as, the species recorded 
in tliis papi-r as Onrjimi/s rtntrst. 

32. Oryzomys alfaroi Alhn. [(). nifnroi and (). alfaroi inccrtus, Bull. 
XXIV, p. Vujo: Chonialcs, Tuuia, and iiio (irande.) 

1 North Ainer. PaimB. No. 8. Jan. 31. 1805. p. I9i. 
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Tw( nty-fhrc«' .spfcimctts: ^^an Juan ((»), Jan. 5-S; Jicaro (1), Jan. 
Jalapu (2), Jan. 22; IVna Blanca (2), June 20, 27; Uluce (2), Jul)' 27, 28; 
Kio Coco rr>), \()v. S Dor. 3. H)09. 

Thf r( ( ( i|)t (»f this ailUitional material affonl.s evidt ui c ihai the sppcinu*ns 
previously niailL' ihc basis of O. aljaroi iacertus may be safely referred to 
0. al/arm, O. al/aroi incertus having been founded on an exceptional and 
inconstant phase of pelage. 

33. Oiyioinjs oduacaiu Allen. (Bull, XXIV, p. 655: Rio Grande.) 

One specimen, Rb Tuma, April 4. 

t34. Oifiosijt ilfibaidMiii sp. nor. 

Typo. No 20^00, - .id . Ponn Blanca. Nicaragua, June 25, 19^)9: William B. 
Ricliardson, for whom the .sfXTies is nanied. 

Pelage fine, soft and vdvety, especially on the ventral aorfoce. 

General color above fulvou.s irray, darker over the median dorsal area, where the 
prevailing tint is dusky, the ljiacki}*1i-i iiijii- l hairs pn ilDTuinating uver the pale ful- 
vous tint; below grayish white, the tips of the liuir.s bciuji whiti.sh, to which the basal 
gray poition of the iM-lage imparts a faint tinge of gray. Top and sides of head 
gray, the tips of the hairs blackish, rendering the head distinctly darker than the 
bapk; median dortn! ana niixtil fulvoii.'* and dusky: side-s of Vvody le.s.s dusky atid 
mure fulvous, pale fulvovis prevailing; sides of nose, lower part of cheeks, and the 
wbde ventral surface dull while, slightly tinged with gray, but without trace of any 
huffy tinge; fore arms and hind limbs like adjoining parts of body; feet lull grayish 
white; ears of medium .size, exiemally dusky like the head, internally pale fulvous; 
tail dull pale brown, slightly hghtor below. 

Collectors measurements: Total length, 270 mm.; tail, 1.50; hind foot, 32.5; 
ear (diy skin), 13. Skull, total lengthy 31; length of nasals, 12; upper toothrow, 
b; width of brain case, 13; inten>rbital breadth. .5; zygomatic breadth, 17 (partly 
e.'!timat( 'I. one zygoma l>riii£r l>rnken). The akuU is slender and narrow, with weak 
dentition, tiie teeth small for the .size of the skull. 

Orymmyf rlchard.'ioui has no eloso relationship with any hitherto de- 
scribed ^ecies from either Mexico or Central Anit'rica. In texture of pelage 

it resembles .speeie.s frotn northern South Amcrita, c. g., O. moUipilosus, 
0. magdaleuw, O. vhtfiiia, etc., with which, however, it re(juires no clo.se 
eomparison. o\\itiL: i" cKvious diH'ercnc<'s in .size and coloration. L'lifortti- 
nately the sjiccirs i> rciircM iiicd by (uily liir type and a .specimen (.\o. 20544) 
from Vijagiiu, a yomi^ aiiuh in railur poor condition. Thi.s i.s much 
smaller, but so similar in color and skull characters that it is provisionally 
referred to this species. 
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fSo. Qiyiomyt (Oligoiyionys) idetngQa sp. nov. 

Tyi)o. No. 29543, ad., Vijagua, Nicamgua, March 24, 1909; William 6. 

Richardson. 

Upper parts nimfair iti eoIOTatimk tfi that ai the upper parts in young-adult 
examples of O. fulvann* and O. ecNAtriemmt but the graeral tone much paler, or less 

nifous and more fulvous; under pjirts nearly white, — clear white over the jx^ctoral 
repion, irrayish white over the abdominal area, where the dusky underfur tinges the 
surface; feet appreciably lighter and less fulvous; tail darker, nearly black above, 
slightly paler below. 

Collector's mea^urpiuent^: Total IrriLrth. 180; twl, 110: hind foot, 20. Skull, 
total lrn-.;tl). 21.3; sygomatic br«*aiUb, 11; width of braincase, 10; upper premolar- 
molar series. 3.4. 

A second specimen, from San Rafael del Norte, without skull, and 
referred in my former paper (/. r., p. 654» No. 26) to a supposed (but 

unnamed ) new .sperics of Rriihrodmiitmnf, seems to belong here. 

36. Sigmodon bispidns grissu Alien, (Bull XXIV, p. 657: Chon- 
tales.) 

Seven >!)• < in . n>: Jalapa (1), Tan. 27; Rio Coco (6), Nov. 30-Dcc. 2. 
fJi". Tylomys nudlcaudatus Pein-.'^. 

An iinpertVt t skin iind two skulls, liio Ccm*o. 

o8. Ototyloinys lumeus Allni. (Bull., XXIV, p. (J58; Matagalpa, 
Ocolul, and Volcan de Chinand<>ga.) 

Four specimens: Uluce (3), July 26-31; Pena Blanca (1), May 17. 

**Nectomif9 Jimidiatus Thomas, Ann. and Mag. Nat. Hist. (7)» XV, 
June, 1905, p. 586. '* Escondido River, 7 miles below Rama, Nicaragua." 

39. Bhipidonqri saMni (Tomes), (Bull., XXIV, p. 658: Ocotal.) 

40, Peromyscus meiicanus saxatilis (Mcrn'mn). iPerom\j»rus nicara^ 
Quv, Bull., XX n', }). OoS: Matagalpa, San Rafael del Norte, Cbontales, 
and Volcan de Chinandega.) 

Twenty-nine s|)ecimens: Pena Blanea (1), .Iidy 7; Uluce (4), July 24— 
27; Matapilpa (.3). Oet 1 IfV. Hio Coco (9), Nov. 10-18; iSan Rafael del 
None t.")). 1 )< < . L'S Ml ami Krlj. .3. 

This subsperio Uns a wide ranye in Nicaragua, fxtciidiiif: from iiu U>w 
humid region on bolli eoas^.^ lo (lie highlantls of central northern Niearagua 
and northward tu northwestern Guatemala and adjacent parts of Mexico. 
Specimens from Jacaltenango, Guatemala, loaned to me for examination 
from the collection of the Biological Sur\'ey, prove on comparison to be 
indistinguishable from the Nicaragua series and show that Osgood^ very 
properly referred P, nicamgum to P, mexieanm saxatilis. 



> North Amer. Fauna. No. 28. 1900. p. 203. 
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t41. Pefonytau (Baionqrf) muicahu idgnsMns Otgood. 

Two specimens: Mataf^lpa, Feb. 17; San Ilafael del Norte, Feb. 7. 

These agree satisfactorily with Osgooil's description of this form. They 
extend the known raii^^c <>i the subgenus Baiomys from northwestern Guate- 
mala to the highhuui.s of Nicaragua. 

42. Epiiqys^ rattOB (LmfUEu«). (BulJ., XXIV, p. Matagalpa and 
Savaln.) 

Two siM'timens, Matapalpa, ^larch 11. 
f Mus musculUS LiniKruy. 

Vunr specimens, Matagalpu, (.)ct. 1 1 and 20. They arc \ cry dark < oloicil, 
agreeing very closely in color with M, m. jalap(g Allen and Chapman, to 
which they are perhaps referable. 

t44. Sduiu bootliitt Gra^. 

Fifteen specimens, 6 of which are typical boolhia!, and 0 intermediate 
between booikia and belti but nearer the former than the latter. The 6 
typical boothicp s|K'cimens were taken near the boundary of Honduras, at 
altitudes of :](XK) to 3500 feet, as follows: San Juan (ah. .3500 ft.). ■lr.>.. 17; 
Jicaro (near San Juan), Jan. Hi; Jalapa, on the Iiotmdary line of Nicara- 
gua and Honduras (all. 300(1 ft.), Jan. 19-24. I'.lOtl. These all have the 
ventral surface pure white, and arc othemise quite uniform in coloration and 
closely resemble the type of boofJii'rr.- 

Tlie 9 specimens whidi grutlc towurtl hrlti arc all from the iiio Coco, 
at an altitude of about 800 feet. They differ from the first series in having 
the suffusion of the dorsal pelage more yellowish, and the white of the 
ventral surface roiunly restricted to the breast and lower abdomen, which 
regions are mainly white, these two white areas being usually connected by 
a narrow median line of white. In one adult and one young example the 
ventral surface, exdunve of the usual white areas, is grizzled dark rufous 
gray. They were collected November 9, 20, 22, and 30, and December 1, 
190S. 

45. Sciums boothis belti Selson. (Bull., XXIV, p. C59: Chontales, 
Savala, and Matagalpa.) 

Seven specimens: Pcna Blaiu a i2) May 25 and 30; l luce (5) Jvdy 2.5-.'^l. 
Tn all of these sjieciinens the ventral surface is deep riifou.s with irregular 
patches of while on tlic breast, axillse, and lower abdomen, i'hc hind feet 
vary from black to rufous. Thus in two specimens ivom Uluce, taken 
respectively .July 25 and July 29, one has the u[jper surface of the hind feet 
black with merely a tinge of rufous on the outer edge, while in the other the 
feet are wholly deep rufous with a small spot at the base of the toes griszled 

' a. Miller. Proc. Biol. tJoc. VVastUn^on. p. S8. April 19. 1910. 

s This serif!) lias b««n examined by Mr. E. W. Nelson and pronouncHl by him to be " (liiul 
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with black. Two specimens from Matagalpa and one from Chontales, 
recorded in my former paper e.\ have the ventral surface ahnost entirely 
rufous, and the hind feet mixed rufous and black, in varying propor> 

tions in different specimens. 

While these sptTiniens are much nearer helti than hoothioe, they do not 
apparently rc]irfsrnt the extreme (Irvrlojjtiicnt of ihv fx lfi phase. 

Sciuras vahegatoides 0^//%. {iSviunm (ji-ismjlavii'^. Bull., XXIV, 
p. G5U; in part, — the Matagnlpa and San Rafael del Norte specimens.) 

In addition to the two spcciaicn* trom San Rafael del Norte, and the 
three h«»ia Maiagalpa previously recorded (/. c), three additional specimens 
have been since received from San Rafael del Xorte, collected Dec. 29, IVWS, 
and Jan, 1, 2. 1909. 

The series of five specimens from San Rafael presents a wide range of 
individual color variation, especially of the feet and ventral surface. The 
upper surface of both fore and hind feet varies in general tone from silvery 
white to blacki.sh, the two extretn( s havinj; been collc c tctl rcspcc tl\ dy in 
December and April. A specimen taken January 1 has the hind feet black- 
i.sh, washed over most of the upper surface with prayish fulvous; another 
t;ik( n .fnnitnry 2 lias thnn ftilvons tin^e<l with dusky, the blackish ba.sal 
portion ot" llic hair> >lio\\inLr more or le.ss at the siirfa<-e; a specimen taken 
Srptt'iiilHT 28 tilt- tuf.> and both edirc^ ot" tin- iVrt fulvous, with the up])('r 
surfiuc luUuus varied with dusky. Tliis wide ran^c ul" variation niuy be 
lai^ely seasonal, the upper surface of the feet beiii^ more or less blackish 
immediately after the moult and fulvous or whitish in the later fully devel- 
oped pelage of fall and winter. 

This cannot, however, be the case with the ventral surface, which (includ- 
ing inside of limbs) varies from pure white to pale rufous. One of the five 
San Rafael specimens has the ventral surface entirely clear white; in two 
others it is white with a narrow pale fulvous lateral line separating the 
dorsal and ventral areas; in a fourth the itisidi- (»f ihe fore limbs is fulvous 
with n white median lint- jiroxinially : the thro, it, fort^ neck. nifKt of the 
pectoral region, nio'^t of the lower ai»dotnen, ami a narrow int tlian ventral 
line are white; the re>t of the vrntral snrfaee i-^ fnl\on>, with irre;^nilar 
patches of pale t'nlvou.-> on ihc s'uUs of die pcetuial ana. The lifth .sjMci- 
na n is deep fulvous or pale rufous over the whole ventral surface and 
inside of limbs except small irregular patches of white on the inguinal and 
pectoral areas (the latter extending down the inside of the upper arm) 
and a narrow median ventral line of white. 

The two Matagalpa specimens have the feet grizzled grayish fulvous, the 
toes dear pale fulvous; the ventral surface is white bordered laterally on 
each side by a narrow band of pale fulvous at the edge of the abdominal 
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area; the white, however, occupies the inner surface of the hind limbs and 
the proximal two-thirds of the Innet surface of the fore limbs.. 

The dorsal surface in all is gray varied with black, the gray faintly 
suffused with buff in six of tlie .speciinons, strongly so in the other, llie 
post>auricular patches vary from buffy white (in two specimens) to yellowish 
buff. 

XnTKM)f thpse s|)c<'iincii.s is (juitc typic al of vnrirrjnf aides, although the 
oiif hii\ in;: '^1'" underparts dull yelUnvish rul'ous closely approaches Nelson's 
(h\seripiioii iV. c. p. SO) of a speeiineii Avhirh hail be»»n eompared with the 
type and pronounced (by Oldheld Thonuii.) as * identical " with it. The 
type locality is given by Nelson, on this basis, as San Carlos, Salvador, Avhich 
Is also the type lcK>ality of MacToxus pyladei Lesson, which Nelson synony- 
mizes (doubtless correctly) with S, vimsgatoidM, They aj)pear, however, 
to agree better with this little-known form than with any other. 

t47. Befamia vafiagatoidos adoli^i' (Lesmn). (Scivruf grUeofiovuSf 
Bull. XXIV, p. Oot), in part — the two Chinandega six-cimcns only). 

Volcan dc Chinatide>;a, two specimens, & and 9 , March 12, 1907. 

These two squirrels do not ajjree in all })artieidars with the type speci- 
mens of (iffnl jiJir;, described by Lesson from Uealejo, a localitv onlv alxnif 
ten miles soutli ot ( liiiiaiuh><ra. bur tluy ajfree with adolphei in the salient 
points that distijiguish mioiphei troni pijiddti (triTe vnrirqnloides), from Son 
Carlos, Salvailor, the post-auricular })atthcs being ()ure white instead of 
reildish buff, and the ventral surface white instead of dark intense buff. 
The hind feet in one have the upper surface black varied with gray, in the 
other with pale rufous, instead of brown varied with gray as in adolphei; 
but, as has been shown above, the color of the feet is extremely variable in 
all the squirrels of this general region, gtvii^ to such differences slight 
significance. Besides, the two Chinand^ specimens are practically topo- 
types of adolphei. 

Mr. Nelson in his 'llevision of the Squirrels of Me.xieo and Central 
America'- treats adolphri as a full sj>e<i«'S, basing his description (/. c, p. 
73) on a s]ir'(itiirii from the "west coast of Nicaragua," withont definite 
locality fat least none is statetl), in which he gives the fore legs all around 
and adja' (Mit part ni shoidders and nnderparts as "dark reddish chestnut" 
(exct jjl ihin, ihrtmt, a.xillar antl inguinal regions which are white), which 
is (juite at variance with Lesson's description ("Toutes les parties inf^ricures, 
le dedans des membres, h partir du menton jusqu'a I'anus, sont d*un blanc 
pur''). As implied above, the large squirrreb of this general region are 



> Mncriixus adot^iei Lewan, Nouv. Tlabl. dii RCgne Anim., 1842. 112. R«AleJo, NIcangua, 
Ceutrml America. 

>Proc. WashlRgton Acad. 8cL, I. pp. IS-llO, May 9, 1909. 
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vrrv unstable in rcs|>ect to coloration, hut it may be note*! that the two 
Chinandega speeiniens ajrree l)etter with Lesson's original (leserij)tion than 
with that (^ven by Nelson, and nnieh bettor than with the description of S. 
van'('(/afoules as piven by Nelsf)n ami by I/'ss(mi (utxler Marro.rus piflafi''i), 
these havins: the p' <st-;iuri( ular patehes snowy \vhit€ and the dorsal surface 
very niii'-h uiorr -.troicjU varinl with black. 

4S. Sciurus 1 Bajosciurus » deppai matagalpa Alien. (Bull. XXIV. j>. 
000: Mala«ral(»u and San liaiai l <lel Norte.) 

Seven speeinu'iis: Pena Blanca May 19, 30, and June 7; Rio Cueo 
(2), Nov., 7, IS; San Rafael del Norte (2), Dec. 29, Feb. 5. 

In thb form the small premolar is often wanting, on one or both sides; 
when absent its alveolus usually can be reco|piissed, but in several specimens 
no trace of the former existence of a sectmd premolar remains, as unfortu- 
nately is the case with the specimen selected for the t^iie, this fact at the 
time being overlookt'tl. 

4<). SduTus (Qaerlinguetus) richmoodi kelson. (Bull., XXIV, p. 
600: Chontales and Hio Grande.) 

Three specimens: Vijagua (1), March 21; Hio Tuma (2), March 25 and 
April 0. 

[Sciurus {M ivnm-iiini.s) alj'aii Allen, llange.s to luirtheastern Costa 
Riea and probably into the adjatrnt parts of Nicaragua.] 

oO. Latra latidena Atten. (Bull.. XXIV, p. 660: Savala). 

One specimen, adult male, Pena Blanca, June 9, 1909. The collector's 
measurements are: Total length, 1240 mm.; tail, 500; hind foot, 120. In 
coloration and in other features it closely resembles the type. 

TheskuU, in perfect condition, measures a.s follows: C'ondylobasal length, 
117; palatal length, .52; zygomatic breadth, 76.5; interorbital breadth, 2.5; 
postorbital breadth, 19; postorbital processes, 36; mastoid breadth. 7.3; 
upper premolar-inolar .series. .H2.2; lower [)reinolar-inolar series, 30..5; p*. 
length on outside, 13; oblique length (antero-intciual angle to ]»ostero- 
ext<'rnal border), 14.0; p^. length, 1.'); lower jaw, length 72; anglr to ( iir«»- 
noiil. 35; angle to eon<lyle, 13. TIk -^j .( < inirn is middle-aged, with the 
sutures closed but the teeth unworn an*l (he .^agiltal <, rer.i iiudcM loped; in 
old age the skull w«»uld have been somewhat broader and longer. 

The present s|)ecimcn is of special interest through the presence of a 
supernumerary tooth on the middle of the palatal area just behind the anterior 
palatal foramina. It is a slender spicule with an enamel crown, about one- 
thurd as large as p*. 

fSl. Lutra annectens Forrifth- Major. 

One sjjeeimen adult male, llio Tuma, .June 15, VMV.), 

This is of al>out the age of the s{>ecimen reconled under L, latidens, but 
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it is much smaller and otherwise very different. The general color b much 
lighter thfougjiout, espetiully below, the chin and throat being gravish 
fulvous white, imu h licrhter than the rest of the ventral surface; thm is, 
however, a whitish |)e( tornl spot, ami a narrow hwi conspicuous nieth'an line 
of white nn tht' posterior third of the abdomen. The nose pad is poinfrd or 
V-shiipc(l on the jyosterior iiiar<^iii. not straight as in />. Iiitiii'ny. 'I'Ik' 
skull also shows markcil ditTcrences in all the minor details oi" structure, 
rendering the specific distinctness of the two forms unquestionable. The 
external and skull nieasurementii indicate a much smaller animal, while 
has the point of the internal cusp about of tposite the middle of the tooth 
instead of much anterior to the middle. 

The collector's measurements are: Total length, lOtO mm.; tail, 430; 
hind foot, 100. The skull measures (ef. corresponding measurements of L. 
/ff/Zf/' /?.* above! ('nr lylobas.il length, 113; palatal length, 45; zygomatic 
breadth, 68; interorbital breadth, 21 ; postorbital breadth, 18.5; postorbital 
processes, 32; mastoid breadth, ilo; upper premolar-molar series, 21); lower 
premolHr-niolar series. 33.5; p', Icnp^fh on outside. 12; oblitpie length, 13; 
p^, It iij^tli, 13; lower jaw, 02. o; anixle to coronoid, ; a n<;le to condyle, 13. 

The type locality ot Lutra annt ctrn-s- is ' Terro IVpie, Rio de T( ]>ic, 
.Talise<». Mexieo. Coll. Dr. A. C. Bullcu ( = BuUer). Jan. 1891." ' There 
are two skulls in this iMuseuin collected by Dr. Bullcr in Jalisco, Mexico, 
so near the type locality as to be in effect topotypes. One is that of an adult 
male of large size, the other is younger. Comparison of the Nicaragua 
specimen with these skulls leaves no doubt of their specific identity. 

52. Pntoitaa tiopleaUs peidns Merriam, {Putoriru tropiedia Allen, 
Bull, XXIV, 1»08, 661 (not of Merriam.) 

Two specimens, both adult males, Matagalpa, July 19, 1908, and San 
Rafael del Norte, Feb. 2. 1909. 

From examinatirm of this and other additi(uial material it is evi<lent that 
all the Xicara^'ua sue( iituns should be referre«l to P. iropicalis jirrffii.f. 

53. Tayra barbarainserta . (Bull , XXIV, p. (>(>2: Snvala, I'Iik c) 
Five sjK"cimens, 2 males ami 'A females, all adult: Hio Coco, 1 female, 

Nov. 13, 1908; Hio l uuia, 2 males, March 11 and .\pril 7; Pemi Blanca, 
3 fenmles, May 28 and June (i, 1909. 

Two agree with former specimens in lacking the throat spot ; one (male) 
has a laige prepectoral bright yellow spot, and also a small spot of yellow 
on the withers; another (female) has a small V-shaped spot of yellow on 
the throat. Of the 8 specimens received from Nicaragua (all from the 
lowlands of the east coast) 6 are entirely w^ithout the yelbw spot on the 
fore neck. 



) Ann. and Maif. Nbi. Hint. (6), XIX, pp. dlS-SaO. June. 1897. 



106 BidUHn American Miueum of Natural Hittary. [Vol. XXVIII, 

fllie genus Gfiaon is r€])resented in Vucfttan by G. canaHer Nelson. 
As it is a tropical group, probably some hitherto overlooked form occurs in 

NicarnfjTta.] 

■') }. SpilogalA aoffastifiroiui elata Hmvell, (Bull., XXIV, p. 662, ^lata- 

gal|>a.) 

Orif <i|><'< inion, adult IVniale, Julapa (alt. 4000 feet), on the Honduras 
btMiHilary, Jan, 24, 11)0!). 

iio. Mephitis macrouia vittata Lichtnistcin. (Bull., XXIV, p. 062: 
Matugulpu.) 

Five specimens: San Rafael del Norte, 3 males and 1 female, Dec. 31, 
1908, and Jan. 1 and 30, 1909; Matagalpa, 1 female, Sept. 27, 1908. 

t56. Oonepatttfl niearacna sp. nov. 

Type, Xo. 29282, <S- ad.. San Rafael del Norte, Xicaragua, Jan. 1, 1909; W. B. 

Richardson. 

Black, with a single broad dorsal white band and a white tail. The white band 
begins on the forehead at a point in line with the poetcrior border of the eyes (in 
two apecimens) or coiuiderably posterior to this point (nearly an inch behind in 
the ty|)e s[X'rimen). Base of tail black lieneath f«)r about an inch, the rest white. 

rr>|!f'rtnr'« nieanurenieiitsr total length, -^'^ <i!»'J nun. (type). 6'JO, $ 630; tail 
vertebi-jp, ; -i'O, -10, 5 200; hind foot, -J m, 70, $ 70. 

SkuU (tjrpe), total length, 79; eoadylobasal, 6S; palatal, 31 ; sygomatic breadth, 
47 (estimated, one sygomafaein;; broken); interorbital, 23; postorbital. 21* mastoid, 
39..") ; bi-eadth at base of canine.s, 20; length of iippcr toothrow (inclmllns canine), 
23; length of liust molar (uutsidu), 9.3. Adult total length, 79; condylobasal, 
62; palatal, 31; zygomatic bi«a<Ith, 47; interorbital, 23; postorbital, 21; mastoid, 
3K.r) ; breadth at base of caninea, 20; upper toothrow, 23; length of last molar (out- 
si.!, i. n. 

The ascending braneii ot tlie pretuaxilla is prominent, and in the female expands 
posteriorly, being bulb-sha{>e<l, with a width near its proximal end of 3 mm. 

This sjH'i ies, represented by three specimens, all from the type loeality, 
differs from its L'<'o<?raplii< ally nearest known ;t!1ies, C. frlipm^i'i and C. 
prflirnlii.s Mcrriaiu. of s«)tithern Mexieo, in its niuch larj^er si/c. and espe- 
cially in the larj^. r size of the last molar, w lii. li lias a Icnjjth ot 1) nun. on (he 
oui< r liuidi T, instead of 7 and 7.5, resjteetiveiy, as in the forms from south- 
ern Mexieo. 

57. P^tol flavai Mtocoi Thomaa, (Bull., XXI\ , p. 062: Ocotal.) 
Seven specimens: Rio 'I\ima, 1 adult male, April 7; Matagalpa, male 

and female, April 30; Pena Blanca, 2 males, June 6; Uluce, 2 males, July 
20 and 31, 1909. 

58. Bassariejoa lichardBoni AUen, (Bull., XXIV. pp. 662-668: 
Rio Grande, alt. 700 ft.) 
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No afkiitional specimeiis have been received, although Mr. Richardson 
has made special ^ort to obtain them. 

[Bas9ariwu9 9tmiekra9ti (Saussure), or variabUU (Peters), if different 
from nmichrasHf doubtless occ urs in jiartN of Nicaragua.] 

t59. Pn^pon lotor hemamlezi (K'a(//( r). 

Five siH'niiK'n.s, all ! :!t falapa, male and teniule, Jan. 14 and 23; 
San Ilafacl del Norte, 2 uialc^, Jan. 2 and Feb. 4; Vijagua, 1 femaie, March 

22, imi. 

CO. Nasua naiica molaris 'Sfrn-'xini. xXa.'iua uarica hiiUaia Allen, 
Bull.. XXIV, 1908, p. OCS (nol of .\llcn, H;04): Savala and Tuma.) 

Eiglit specimens: Vijagua, 1 male, March 24; Rio Tuma, male and 
female, April 7; Pena Blanca, male, June 9; Matagalpa, male and female, 
June 10 and 22; Rio Coco, female, Nov. 9. 

These specimens, like the three old males previously received from Nicar 
ragua, are all of the extreme dark phase, except an old female which is light 
colored throu^out. A second female has the top of the head and nape 
golden rufous, with the dark hairs of the dorsal surface slightly tipped with 
this tint. A young specimen in first pelage is dark brown above, lighter 
below. 

Thi'^ scries is now rcfcrrcfl to .V. n. mohtris railicr tlian to A', v. IniUaia, 
since the audital l)ulla- in all are rather siuallcr than the average si/e in tlic 
.V. narira grouj). in>tea(l of larijcr as in A . n. hulhita. 'J'lierc is, hi)\\f\er, 
u wiili' range of individual varintion in \\\v. size and form of the bulla* in all 
of the forms of .V. narica. The size of the molariform teeth in the Nicaragua 
specimens agrees closely with specimens from western Mexico. 

61. Urocyon dnaiaoaigiaittiiji gnatemaiA Miller. (Bull, XXIV, p. 
668; Matagalpa.) 

Four specimens, all adult: Matagalpa, 2 males, Feb. 28 and June 9; 
San Rafael, 1 (sex and date not given); San Juan, Jan. .5, 1901). 

These specimens are larger than the one previously recorded (1. c), 

and cited as one of the smallest specimens of Vnx'ifon on record. One of 
the male skull> in the present Ncries afxrees almost exactly with the measure- 
ments of (lie tvjx' of (/iKilciita/ce; sonic of ilie jmncipal nieasuremeni^ are 
the same, and rarely is the difference in t-urrespondinj; int asureinents more 
than a milliineter. The spi rinien fir.st recordctl of the Nicaragua .series is 
nol only nuu kcdl^ sniali< r than the others, hut is white helo\^ , the hlack hairs 
on the back are more conspicuous, and the color of the ears and adjacent 
parts is lighter and more golden — apparently all features of individual 
variation. 

t62. Falls ODca ctBtralis if eariM. 

Three siKfimens: UIucc, skin only, July 27; San Rafael del Norte, 
skin and skull, Feb. 7; also an imperfect flat skin without definite locality. 
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The three specimens rary considerably In the intensity of the |(round 
color, bcinic brijrhtest (doubtless exceptionally intense) in the ilat skin o1)- 
tained from a hunter. It consists of only the posterior two>thirds of the body 

portion, 

*Felis baitgv ro.tfarirfn.ti.t Mrrriain. S«)iiie form of Puma occurs In 
Nicaragua, ns it is nicntidru fl liy Mr. Richardson in one of his l( tt( rs as one 
of the spi ( ics he was unable to procure. It La very likely referable to P. b. 

coftia rKftisi.^, 

f ti;i. Felis pardalis mearasi Allen. {Felis costtaricctms ^Slcarns; not 
Felts Ixing.n cosinrieensis Merriani.) 

Two specimens, adult male and female, collected as follows: 
No. 29444, Rio Coco, Nov. 19, 1908, very old male. No external meas- 
urements. Ground color of dorsal surface tawny, the markings deep black. 
Skull with strongly developed sagittal and occipital crests. The skull 
measures: Condylobasal length, 137; basilar length, 126; zygomatic 
breadth, 103; intcrorbital breadth, 30; brcailth at postorbital constriction, 
28.0 ; mastoid breadth, 58; upper toothrow (including canine), 43; length of 
p*, 15.5. 

No. 2<)*^n. IVna Blanca. .June d VMY); ini(!(!le-a?t d female, in the 
gray pliase of coloration; CTound color of the do^^al surtace tiuU butfy gray 
insteati of tawny ms in the male. The skull is badly broken and hence not 
available for gem ral niea.sureuu nts. It is somewhat sniailer than the very 
old male skull, an would be expected, the length of the upper toothrow being 
38, and the length of p^ 15.1. Collector's external measurements: total 
length, 1170; tail vertebra, 360; hind foot, ICO. 

t64. Velis sp. indet. 

One i^>ecimen, No. 28957, adult male, skin and skull, Volcan de Chinan- 

dcga, S«"pt. 20. lllOS. 

Ground color of head, nape, shoulders, middle of dorsal region and fore 
liml>s tawny, sharply marked l>y stripes and spots of black. Collet tor's 
measurements: total length, I2G0 mm.; tail vertrbra*, ."jlO; hind foot, "(R)" 
(doubtless K'O). Skull: condylobasal lenjrth, 11)1; basilar length, DO; 
zygomatic breadth, 72; inierorbital brcailth, 20; postorbital breadth, 32. .5; 
width of ljrainca>c. 4K; mastoi*! brcailth, 4,3; u|>i)cr toothrow linchiding 
camne), 32; length of ]/, 12- The skull is thai of a niiildle-jiged a<luU, with 
sagittal crest absent. 

This specimen b clearly different from the two referred above to Feli* 
pard€UU meanm. Although the coloration and markings are similar, it is a 
very much smaller animal, with the tail relatively about twice the length of 
this member in the other specimens. 
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ftto. Felis sp. indet. 

One .specimen, No. 2959G, adult female, skin and skull. Matagalpa, 
April 11, 1909. 

Ground color of top of bead, nape and shoulders pale tawny, fading to 
still paler behind the withers and on the fore limbs; other parts pale creamy 
white, in contrast with the usual pattern of intense black stripes and spots. 
Collector's measurements: total length, 970 mm.; tail vertebra, 390; hind 
foot, 110. Skull: condvlobnsal length, 89; basilar length, 79; zygomatic 
breadth, 65.5; interorbital breadth, 20.5; postorbital constrietion. 35; 
width of braincase, 47; mastoid breadth, 41; upper toothrow (including 
canine), 27.5; length of p*. 11. 

This spccinu-n is a midille-aged fcnialr. f )ri(( ti( ally of tlu- .s;mu' a;;(" as 
the male specimen (ajtparently a liltlc older) from \OUaii i\v ( liinandega 
(No. 2S!)57). and resciiibUs it in ihe relative length of the tail, l)ut it is much 
paler colored tlir«>ngliout, while the skull is much .shorter ami l»roatier, with 
the braincase greatly expanded, as wide as in the much larger Chinandega 
specimen, while the condylobasal length is nearly one-eighth less. 

The last five specimens of Cats above record^ seem unquestionably to 
represent three dbtinct species; the first three are short^tailed, the last two 
long^tailed. In the shape of the skull and general coloration, the Chinan- 
dega s[)ecimen agrees with the two above identified a.s Felix jmrdalit mmrnxi, 
but is much smaller; the Mataga1[)a specimen is still smaller, long<tailecl, 
and has a very short, broad skull. The (omparative size i.s well shown l)y 
the length of the up|)er toothrow and length of p\ as follo\\s: iw^nrnsi, 
toothrow, :^, I ;i 38; p* c5^, 15.5, 15.1; Chinaudega sjx i iiiu u, tooth- 
r(»w, c , 32, p', 12; Matagalpa .spet iiiKii, toothrow 5, 27.5. p*. II. The 
Matagalpa specimen might be considered as the female oi the .species 
represented by the Chinandega specimen were it not for the radical dif- 
ference between the two in the shape of the skull. 

In view of our pn'sent very imperfect knowledge of the small spotted 
cats of tropical America, and the many complications of nomencUture 
involved, it seems unwise to increase the number of names that has already 
been applied to these little-known eat.s. The Matagalpa .s|>ecimen may be 
spe<'ifically the same as the .specimen from Uealejo, Nicaragua, imper- 
fectly described by Dr. .Tosej)h Wilson under the name Fcli.t pardalis 
viiniittift} The name miniitii.i, however, is preoccupied bv Ft!i.<< miniiia 
Temminck (1H27>. Proliably both of the two forms here left iinnained are 
coverefl bv the iiantc /VV/.v tif/rina auct.. of which the range In ( mnnmnly 
given as ^lexico and Honduras to Paraguay. Neither of them can be 



« Proc. Acad. Nnl. iki. PhlladelphJa. 1860. p. 82. 
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lefemd to Felis pardinoideg ondUa Thomas, described from a Costa Rica 
spedmen (a skin without skull), as they have the nape hairs "reversed," as 
is usual in ocelots. 

Felis eyra Fischer and FelU jaguarundi Fischer (of authoca). Both 
have a reputed range extending from Texas to Paraguay. Some form of 
each probably occurs in Nicnraunia. 

(Two Spefics of Sore.v (S. ftahiui Merriam and S. / ' ^ n Mcrriaiii) 
have hovn described from the liigh mountains of western Guatemala (yOCR) 
to 10,2tM) feet altitiuii ) which may range into the highlanils of N'irarapfiiii.] 

66. Blaiina olivaceus Allen. (Bull. XXIV, p. GOU: San iiataci del 
Norte.) 

[Other species of Blanua occur in (juatemala and C osta Rica, some of 
which may range into Nicaragua.] 

67. Rhynchiaau naw (IVied). (Bull. XXIV, p. 660: Tuma.) 
Ten specimens, Pena Blanca, May 29-31, 1909. 

t68. HaccoptoiTZ hUinaata centralis Thomas. 

Two specimens, Muy Muy, July 18 and 27, 190S. 

69. Pttnpteiyz canina (Wiedy (Bull., XXIV, p. 669: Savala.) 

Sixteen specimens: San Juan (13), Jan. 7-9, 1909; Pena Blanca (2), 
May 21, 24, HlOO; Muy Muy (1), July .'iO, 1909. 

Balanfioptcryx plicafn Peters. This species, according to Thomas, 
** ranges northwards- from Tosta Hica to Sinaioa, W. Mexico." ' 

[Hdlnniiojiieryx to Thomas. Described from "Kio Dolores, near Cuban, 
Guatemahi."] 

*Dirll(liirufi vir(jo ThoinHfy. Tyin- locahty, Ivscazu, Costa Rica; "other 
spi'cimens from Ciuatemaia," etc. Recorded by Salviu from Pueblo 
Nuevo, Nicaragua, as D. alba. 

*Chilonyctens rubiffinosa Wagner. Recorded by Miller' from Chon- 
tales, Nicaragua. 

ChUonyderis ftersonata Wagner. Described fnmi southern Brasil; 
recorded from Venezuela and Guatemala (Peters). 

Mormoops megaloijlii/lla Peters. Southern Mexico south to northern 
South America. I'Jiien.is, Guatemala, is the nearest recorded locality. 

f70. Micronycteris microtis MUhr. 

JScveti specinicn*- : RioC'oco. Xov. S, \\ ()<. 

M ii nnnjctrris i!ii </iili>iiM nie.ncntui Miller. Dcm l ilx il from Platinar, 
Jalisco, Mexico, .\ntit rsoii has rci nrded ^ sju'cimens from Bogota, Colombia, 
Duefuus, (luatemala, and Hay oi Honduras. 

> Anil. aiKl MuK. Nat. Hist. (61, XX. Pfc. IS97. p 546. 

> Pim-. Acad. Nat. Sci. PluUiat'lplUii, 1902, p. 402. 

« Ann. nnd Matr. N'nt. Hist. (7). XVIIl. July. 1906, p. 54. 



IdlO.J 



AUetif Mammals from Nicaroffua, 



111 



PhijllostomuH haifiaiu.t jHinamennis Allen. Descrilied from Bofiueron, 
Chirir|!n, Panama. Miller gives the range of the P. Iiastatus group as 
"Tropical America, north to Honduras,"* 

Trwho'pi eirrkosut (Spix). Recognized as ranging from Mexico south* 
ward to Brasil. 

Chrtioplerm aurihu (Peters). Described from Mexico and since re- 
corded from Colombia, Brazil, etc., so that Nicaragua is included in its 
known range. 

t71. Vampytiis spaetmm (Lhin(Pii,<t). 

One specimen, Volcan de Chinandega, Aug. 30, 1908. 
t72. Olossophaga soiidna (Pallas). 

Eight specimens: Volc-fin He (liinandega (2), Aug, 23, lil, 1U08; San 
Juan (5), Jan. 9; (^uilali (1), Jan. 1. Ifl09. 

GlossoplnKju mitiii'd Mcrriam. Dcscriiied from the Tres Marian Islands, 
Jalisco, Mexico, and later recordctl innn ( o.^tu iiica. 

Anoura geoffroyi Gray. This tropical American s^)ccies ranges from 
Brazil north to southern Mesdco and 'is therefore of probable occurrence in 
Nicaragua. 

CheeronyeUris godmani Thomas. ** Guatemala." Perhaps from Cham- 
perico, where tlie collector (Champion) obtained Dichiidvrm (Ubtu. (Cf. 
Biologin Ccntr.-Amer;, A'ol. I, p. 207. 

[Charon If Her is mexicana Crschudt). SouthM'estern Mexico and southern 
Guatemala (Duefias).] 

[IbihmfirterUt underwoodi Thomas. Type locality, liancho Kedondo, 
Costa Kica.] 

Lcptonijctcrh nivalif (Saussure). Nicaragua is included within the 
known range of the spt t 

**Li<:honijclcr{.'t ohscunis 'Vlwnias. Tvj«' Itx ality, Managua, Niearuj^iia. 

73. BemidermaperspiciUatamastoenm (6'au»«ur<;). (Bulletin, XXXV, 
p. 669: Matagalpa.) 

Twenty-three specimens: Matagalpa (13), June 16-21, 1908; Chinan* 
dega (1), Aug. 31, 1908; San Juan (5), Jan. 16>^21, 1909; Quilali (3), Jan. 14, 
15, 1009; Jalapa (1), Jan. 22. 

[Hemiderma eaMottcum (H. Allen). Described from Costa Rica and may 
occur in Nicati^^.-| 

Stumtm Hlium (Geoifroy). This species has an accredited range ex- 



' Families and (leiierii of Hats. 1907. p. 130. 

* III Ci.'iiirul Aiiierliaii and Mfxicaii spcciiiK'Hs of .7. ' tlic foivariii avenges about 

1 nun. longer, and the meiacarpal of the third finger about i mm. longer tli«n la speclmenB 
from northern Colombia. Venezuela, and Trinidad (true ptrtpieiUatum), and the color&tkm 

;iv. r;ik- - ttde<lly brtL-f ti r and more rufous. llrmuUrmn aittaneum (H, Allen) and H, tub- 
rujum liiilm du not nviii to me to bt- satisfactorily establblted. 
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tending from raraguay to douilicrti Mexico, and vvilliout doubt is lu be 
regarded as a Nicaraguan species. There are recent records for Panama 
and for Mexico. 

Vampyropa heileri Peters. Described from "IMexico," and since re- 
curded from Chirit}ui» Panama, by both Bangs and Allen. 

Vampyrops viUaim (Peters). Described from Ckista Rica and doubtless 

ranges into Nicaragua. 

t71. Vanqnnodiss caracdoI» (r/mma«). 

One sjieeinu'ii, without tlefinite locality, the label having been detached 
in shipment. H^his sprcinicn. with others, was submitted to Mr. ^errit S. 
Miller. .Ir., for idciitilit ation, who kin<lly replied as follows; ''The larger 
one [the present si»e( inien] is ft VnmpyrodpH, aiul I ean see no way to .se|)arate 
it tronj r. caraivittlfT. But we ha\e no Irinida*! mulerial. Perhaps you 
are more fortunate." A.s there is no specimen of this rare species in this 
Museum, I gratefully accept Mr. Miller's provisional identificatiinn. 

t75. Qen. •% tp. indet. A skin, without skull, No. 28336, from Volcan 
de Chinandef^, May 12, 1907. 

Thb bat has also been kindly examined by Mr. Miller, who writes that 
he does not recognize it, and states that without the skull, he would "not 
care to li;izard a guess." It is a small bat with a simple noseleaf and rather 
striking coloration, the throat and chest being tieep ochraceoiis and the re.st 
of the lower parts yellowish, brighter on the anal region than on the belly. 
It iloubtless represents an undescribed species and possibly an undescribed 
genus. 

ChlriMit rmo mlvini Polis'iii. 'The type loealilx of this species is "Costa 
Uica." It is (|uite probable that i( ranges into Nieara;;ua. 

*FMophylla alba H. Allen. Describeil from Segovia River, Honduras, 
and later recorded by the same author * from San Emilio, Lake Xic-Xac, 
Nicaragua. 

76. ArtibMis JtmalMiials licbudsoid Allen. (Bulletin, XXIV, p. 669: 
Matagalpa). 

*Artiln'un j<t main' nit if jamalrrn.'<i.s Leach. Andersen - pxca the main- 
hind range of this spe<ies as "Central America and S. Mexico, as far north 
as Morelos, an<l exclusive of Yucatan." lb- records a spr( in en from Grey- 
town and anfjilu r from the " Kscondirlo River. 50 miles from Bhiefields," 
Nicaragua. To this species he will probal>ly refer my recently des(ribr<J 
ArfilM'tts j(i tnin'ro'tt.si.s r'trhnrd.soni , recor<rled nbo\-p, with the other forms of 
this group it ,s< cn(.s to have been my mi-toriniie ii; de.scribel 

*ArtHM'ux ualxoni Thomas. A speciiucn of this species is recorded from 
the Escondido River. Nicaragua, by Andersen (/. r., p. 2110). 

' Tran». Amer. Fhil. Soc.. n. Vol. XIX. IS9S. pp. '2W-212. pi. xvi. 
* Piqc. ZoAl. Sor. Lomlun. 190S. 1. p« 267. 
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*ArtiU'Us iolU'cus lolU vun (Saussure). A s|>ecimcn is recorded hv Ander- 
sen {I. c, p. 300) from Jinotcga, Nicaragua, and others from Costa Rica, 
Guatemala, and southern and centra Meidco. 

Pygodema bUahiatum (Wagner). Said to range from Mexico to Brasi). 

Centurio senex Gray. Th^ are records of the capture of this rare 
species, according to Rehn/ from Cartago, Costa Rica, and from Guate- 
mala, in addition to localities in the State of Vera Crua, Mexico. It is there- 
fore of probable occurrence in Nicaragua. 

77. DesmodQS iDtondoa {Geoffrey), (Bulletin, XXiV, p. 670: Voican 
de Chinundega.) 

Two specitnons: San Juan, Jan. 10; Jalapa, Jan. 20, 1909. 

D iphj/lld rni lulaia Spix. Has a recognized range extending from tropical 
America nurih to .soutliern Mexico. 

Xatalus stramineuji Graj. Recognized as ranging from Brazil to Central 
Mexico. 

^Thyropicra diMi/era (Lichtenstein & Peters). Recorded from Blue- 
fields by Miller,' who gives its range as Puerto Caballos, Honduras, to 
Bluefields, Nicaragua. 

MyciU n'ufricans Schin2. Ranges north to southern Mexico; undoubt- 
edly occurs in Nicaragua. 

EptiAcciis fu.u'u.f miradorensh (H. Allen). Tlct orded from Panama, 
Costa Rica, and Guatemala (Miller), and hence should be found in Nicara- 
gua. 

*Fj)li. veils- fnsriis propuiquu^ (I'etcrs). Recorded from Greytown, 
Niciirji^'ua l>y .Miller.' 

176. Rhogeessa tumidu //. Allni. 

Four specimens: Chinandcgu Uj. Aug. 28, 1908; Uluce (3), Jul^' 1, 
25, 27, leOO. 

Rhogeissa parvuia H. Allen. Described originally from the Tres 
Marias Islands, vest coast of Mexico, and since recorded from Costa Rica. 

NyeterU * borealis fM^^canus (Saussure franizii Peters). Doubtless 
has a continuous distribution from southo-n Mexico to Costa Rica and 

Panama. 

Dasiipicrm rga jmnamensis Thomas. Descrih<'d from Chiri(|ui, Panama; 
prohahly cxtencls nortfi in the lowlands of Nicaragua, in view of the known 
distribution of the D. rga ir\'^n\y\. 

Nyclinomu» hrasUiemis Geotiroy. I'he Nyclinomus braisilicmiis group 

> Proc. Acad. Nat. S<i. Plilladelphla, 1001. p. 298. 

> Proc. Biol. Soc. WashtDKton, VoL X, pp. 10^112, pi. vli and text figs. 1-3. July 2S. ISM. 

• N. Amer. Pbuiu. Ko. 18, p. 100. Oct. IS. 18S7. 

* On IfydniM vi. Lattunu c/. WOsr, Proc. Btol. floe. Wasblnffton. XXtl, p. M, April 17. 

1909. 
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ranges from tropical South America to the aouthem border of the United 
States, and evidently some form of it must occur in Xicarapua. 

Ntfrfinomus grncUU (Wagner). Recognised as ranging from southern 
Brazil to Guatemala. 

Eumops al/raxHu.'f fTcmminrk). Guatemala to Brazil. 

Promof)s nasuiiis Snix). Guatemala to Brazil. 

79. Moiossus rufus iJJeoffroy). (Bulletin, XXIV, p. 070: Volcau de 

Chinandt'fia.) 

Moloif.ttu- obscurus (icoffroy. Guatemala to Bolivia and Paraguay. 

80. Alouatta palliata Gray. {AloucUta pailiata matagalpw Allen, 
Bull., XXIV, p. 070; Savala.) 

Four specimens: Matagatpa, adult male, June 20, 1908; Ulucei adult 
male, July 25; Pena Blanca, adult female and young male, June 10, 1909. 

Since describing the Nicaragua form as a subspecies of ftaUiaia, I have 
found that Sclater states that Mi/nirs palliatus Gray "was originally de- 
scribed from examples procured by M. Sall^ (as he himself told me) in 
Nicaragua, where the animal is found in the islands and on the banks of the 
lake Nicararriia" (Proc. Zocil. So<*. London, 1S72. p. 7). This nniders my 
A. p. wnffujaljur a synonym of A. jmJIiata. Gray, however, originally gave 
the type localiiy as ('araeca.s, Venezuela. 

[Aoiiiif rufif)e}i iSchiter, Pro<\ Zoiil. Soc. London, 1872, p. .3, pi. i). 
The type waa a specimen received alive at the menagerie of the London 
Zoological Society, June 12, 1871, and was said to have '*been obtained at 
San Juan del Norte, Nicaragua." The locality was unquestionably erro- 
neous since the genus Aoius (» Nydipiikeetu) is not known to occur north 
of Panama, while the alleged locality is in the higblamls of northern I^cara- 
gua at an elevation of .'SOOO feet.) 

[Saimiri (tratedi Keinhardt. vSclater has recorded a specimen (P, Z. S., 
1874, p. 40.5), re< eived alive at the menagerie of the Ixmdon Zo/ilogical Soci- 
ety, September ,5, 1S74, as having been "obtaiticd in the Department of 
Solola, (luatemaln, whif-li he snvs "is n more rutrthern localitv than has \ <'t 
be«*ri recorded for tlie species." 'I his siifciincii uas |irohal>ly ori;^inally 
from .some iocHlity tmirh further .south, a> (Ik it is no other retord for the 
spet'ies for Guau-uiala, nor anv from Ni< araigua wliere it was not obtained 
by Mr. Richardson. It may, however, extend from Costa Rica into the 
low coast districts of Nicaragua.] 

81. Atetos gtolEioyi KaM. (Bull., XXIV, p. 670: Savala, Tuma, and 
Uluce.) 

Three specimens: Matagalpa, adult male, June 11; Pena Blanca, 2 
adult males, June 1 and 4, 1909. 
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82. 0«bus eapudnuB (Linufpus). {Cfbw hypoletttuSt^ BulL, XXIV, 
p. 670 : Savala, ChontaleSi and Oc^ta 1 . ) 

Two specimens: Mny Muy, adult female, July X8, 1908; Rio Tuma. 
adult male, March 25, 1909. 



Ebkata. 



Anieat p. 6, for Unas uiiMleaiiiii fc int iiin ia read Uifus amailcaiiiii 

pemiger, the name kenemnM he\ng preoccupied by Urm» henaieiuis 

Merriam, l'.M)2. 

Anteat p. 13, for M!intia€u.i and Mimtiacaf read Tragulm aad Tragulus. 
p. 15, for Arctitis read Arctictis. 
*• p. 16, for Arctitis read Arctictis. 

> r,},„s hypoieucue (Humboldt) of Mthow — Simia topwina Uniueiu, apud Ballot, tbis 
BulletUi. XXVi. IVm, pp. 227-'£M. 
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Artlcto X.— THE NORTH AMERICAN SPECIES OF NEUR0TERU8 

AND THEIR GALLS. 

By \Villi.\m Beltexmlller. 

Plates VIII-XIIL 

The prcsfiif paper constituti^ the sovcnth installment of a series of 
papers on North American Cvnipidre and their galb which have been pub- 
lished by me in the Bulletin of the American Museum of Natural History. 

Neuroterus Hartig, 

Neuroterua Hahtio, Zeitsch. fllr Eat., Vol. If, 1840, p. 185. Mayr, Gen. Gal* 

lonb. Cynip., 1K.S1, p. 37; Ciu— mn. Synop. Ilyincn. N. Am., pt. I, 18.S7, p. 27; 
I>ALL\ T> iRRE nn«l KtEFFRR, Gen. lus. Hymen. Fam. Cynip., 1902, p. SO; Ashmbao, 
Pay flit', \ ol. X, 190a, p. 15 1. 

Spothegaatgr Habtio, Zeitaeh. fQr Ent., Vol. II, 184U, p. 186; Mayr, Gen. Gallmb. 
C^p., 18S1, p. 37; ASSMEAD, Psyche, Vol. X, 1903, p. 'il. 

Anirrisfuii FOrtsTEH, Vcrh. Hot. (m m II. Wien, Vol. XI.\, 18G9, p. 333; 
Zool. Kecnnl, 1809, p. 322; Mayr, < ien. Gailenb. Cynip., 1881, p. 37. 

Manderstjerma Raooszkowski, Bull. Soc. Nat. Mo6cow, Vol. XXXIX, 1886, 
p. 304; Mays, Gen. Gallenb. Cynip., 1881, p. 37. 

/)M?iV^('is/r»/;/ii/s A.tHMEAD, TranH. Am. Ent. Soc. \'t>l. XIV. 1H87, p. 129; F^yche, 
Vol. X, itM)3, p. lol : Dalla Torre, Cat. Hymen.. Vol. II, iHW.i, p. 37. 

Head, thorax auii scutellum snioulh, poUshcd or microscopically onickled. 
Thorax without grooves or with scarcely evident parapsidal grooves. ScuteUum 
well rounded posteriorly and with a distinct, broad, tran-svcrse groove at the base. 
AntennfT 13-14-jointed in tln' f(>nia!f>. ! t 15-jointpfl in the nv.ih. First and second 
joints short and stout, third joint very long an«l slender, remaining jointa gradually 
becoming shorter. Abdomen large and subpetiolate in the female, small and with 
a long iK'tiole in tin nwlc. Wings of the nude vciy long, usually shorrcr In the 
fi'inalf. Radial ;in a luni: ;iinl nnmnv. open or cKwod at the mnrsrin. Knolt t larsjc 
and distinct. Cubitus extenthng to or neaiiy to the finit cro!»i>-veia. Legs smooth, 
delicate. Claws simple or toothed. 

Ti^pe: JVeunotenis poltfus Hartig. 

Hfoiotonis bfttotiu (Fifek), 

Cynips qucrnis bfitatun Fitch, .">th Hep. Xox. Ins. N. V. Tnins. N. V. Agncul. 
Soc., 1858 (185U), p. 810; Tuomas, Trans. 111. Hort. Soc., 1878 (1879), p. 198; P.vck- 
ABi>, Bull. 7, U. S. Ent. Com., 1881, p. 39; 5th Rep. U. S. Ent. Com., 1890, p. 111. 

Cynips q. batahts Osten .Sacken, Knt. Zeit. Stettin, ISGI, pp. 410, 4M: Vv<>c. 
Eat. Hoc. Phila., Vol. I, 18(il, p. 71; Packard, 5th liep. U. S. Ent. Com., 1890, p. 
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113; Basseit, Proc. Ent. Soc. Phila., Vol. Ill, 1804, p. 684; Can. Ent., Vol. IX, 
1877, p. 121; Trans. Eut. Soc. Lond., 1873, p. xx. 

Cynipt bataiuB Ostbn Sacxbn, Pioe. Ent. Soc. Phila., Vol. IV, 1865, pp. 340, 344, 
350, 3.^,3. 

Xt urotirus batatas M.WR. Gen. CinlkMib. Cynip., tSSl, p. 37: Ashmkad, Tnins. 
Am. Eut. Soc., Vol. XII, IHSo, p. 296; ibuL, Vol. XIV, 1587, p. Vd2; Bull. I, Col. 
Bid. Amoc., 1890, p. 38; BbijtbnmCllbr, Bull. Am. Miu. Nat. Hist., Vol. IV, 1892, 
p. 262, pi. xiii, fig. 1; Am. Mus. Jouni., Vol. IV., 1904, p. 107, fig. 11; Tns. Gulls 
Vi(iii, X. v.. IWl. p. Hsr 41; Dalla Tokre, Cat. Hymen., Vol. 11, 189:?, p. 40; 
Brodie, Ann. Hop. i'oresi. Ontario, 1896, p. 117, fig. 3; Dalua Torke and Kieffer, 
Gen. InB. Hymen. Fam. Cynip., 1902, p. 50; Felt, Ins. Affect. Paxk & Woodl. Trees 
1906. p. 624. 

Fi mull . Tli'.nl l)l:u'k, microscopiicnlly n-l icuhilt il, face with a fine thin pubesrrn^. 
palpi ;iiHi mouth parts brown. Antenna' 13-joinUti, lirst three joints yellow, the 
following ones brown. Thorax jet black, csluning, microscopically reticulated. 
ParapBidal groo^'ea wanting;. Anterior parallel linee aeaicdy evidiNit. Scutellum 
smooth, .shining, microscopically reticulated, with a few scattered liairs; fovese at 
hasp wanting; sepanitcd frnm the fhornx by a flrep smooth groovr. Abdomen 
black, smooth and shining. Legs yt^liowish brown, femora dark brown in the miiUlie 
as are also the hind tibi». Wings hyaline, veins brown, cross>veins heavy. Areoiet 
large. Length, 2 to 2.25 nmi. 

Mak. Antenns 14-jointeU. Abdomen petiolate. Legs whoUy pale yellow. 
Length, 1.2o-2 uuu. 

GaU. (Plate VITI, Figi. 1-8.) On the tenmnal twiffi of young white oak 
iQuerais alba). Polytbalamous, hard, woo<ly, uneven swelUngs, often resembling 
a potato in shape. They an; usually much longrr than broad, and often covered 
with a glaucous bloom. Green in summer and brown iu winter. 

HiUfUai. Canada; New E^igland and Middle States southward; Ohio; Illinois; 
westward to Colonulo. 

There are two annual p:enrrations of Nniroferujf batatiut. The first brood 
a]ii>cars early m May, from jjalls of the j)re((Mlinfr year's growth, anci the 
second l)r(>(Ml in June, from fjreen galLs. Thesc<'ontl lirood oviposits in the 
galls from uliicii they were prodiurd. Mr. Bassett .states iCan. Ent., IX, p. 
121) that he reared thousands of Neuroteru^ baUttujf of botli generations, lor 
a series of years, and always iK^tth the same results. The early summer 
brood from the leaf galls was ahi ays made up of both sexes in nearly equal 
numbers, while the brood from the late summer galk came out in the springs 
just as the leaves b^n to appear, and were all females. 

Hemotaiat nnxiosns (Baswtt), 

Cfpiips noxiom Bassett, Can. Ent,, Vol. XIII, ISSl, p. 108. 

NeuToteru* notiotM Math, Gen. Gallenb. Cynip., 1881, p. 37; Ashmsao, Trans. 

Am. Ent. 8oe., Vol. XII. 1S8.'), p. 296; C.illette, 27th Kep. Agricul. Mich. \SHS, 
p. 471; Psyche, Vol. V, 1.SK9, p. 187; Beute.nmi ller, Bull, Am Mus. Nut. Ili.et., 
Vol. IV, 1892, p. 262; Am, Mus. Journ., Vol. IV, 1904, p. 107, fig. 42, In.>. Cialls Vicin. 
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N. Y., 190t. p. 21. fip. 42; Dalla Tokhk, Cat. Hymen., Vol. II, 1893, p. 1 1; Dau.a 
TonnF nn l Kii kkkk. C<pn. h\s. Hymen. Fam. Qynip., 1902, p. 51; Fbut, Ids. Aff. 
Pk. «!c Woodl. Trt-es, i9()6, p. 621. 

Ncuroterus noxiosa -Wumead, Tmas. .\iu. Eut. Soc., Vol. XIV, 1SS7, p. 132. 

Fenwh. Head black, finely and evenly punctate, mouth part yeUowish. An- 
tennic 13-jointed, first to sixth joints pale yellowish-brown, remaining joints dark 
brown. Tliomx blrirk. -hiiiitii:, apparently sraKitli, but under a high pow^-r lens, 
showing a tine cniekled Hurface. Purajwiiial gnwves wanting. iicuteUum black, 
roicroBCOiHcaUy wrinkled, with a curved groove at the base. Abdomen black, smooth 
and shining. I^gs dark brf>wn, joint.s and tarsi yellowish. Wings hyaline, vein* 
dark brown and distinct, .\rcolet small, but sliarply defined. Cubitus extending 
to the lirst crostt-vdn. Length, 1.2o tu 1.50 mm. 

MaU. Somewhat paler than the female. Antemue 14'iotnted, third joint 
curved. Abdomen petiolate. Le^ wholly yellowish brown. Length 1 to 1.25 mm. 

CiiU. WinU'T J'Tm. i Pl:i(<- Figs. 1-7). On the terminal twigs of swamp 
whitr oak {Qucrctis piatanoides) . Polythalamous. ILard and woody swelling 
varying greatly in :iliape and size, but usually tuber-like. Intenmlly there are 
numerous larval oelk. Lei^h, 5 to 100 mm. Width, 4 to 25 mm. 

Vernal form. (Plate IX, Fig. 8). The gall i^' an i-norni Diis developm?nt of the 
mid-rib on the petiole of the leaves. It is green, succuli iii aiifl irn'^ttlar in shape. 
Ttie blade of the leaf becomes dwarfed and curled, and after the gallM mature the 
leaf becomes ahriveled and dried. 

HtMua. New RngiftMti and Middle States weatward to Iowa. 

This species is double t^ooded, the first brood appearii^ in May 
from the large woody galls of the previous year's growth, and tiie second 
brood in June from galls formed on the leaves and tender twigs* 

Hemotanit iwniiliirillii Bom^M. 

Neurolerus consitnilis BashETv, Trans. .\tn. Knt. Soc., Vol. XXVI, 1900, p. 335; 
DaUsK Torrb and KiBrrsa. Gen. Ins. Hymen. Fam. Gynip., 1002, p. 50. 

Male. Head black, shining, broader than the thoffax. Antennae 15-jointed, 
longer than the body, dull bmwn. Thorax blank, niicroRcopirally [Minctate. Parap- 
aidal grooves reduced to two short lines, at tiie scutellum. IScutcllum small, black, 
punctate, groove at base broad and shining in the middle, abdomen small, Uack. 
I^gs: Anterior and mitldle pairs uniform dull yellowish brown, poetcrior pair nearly 
black with the joints yellowish bi>>\\'n. Wintr^ hyaline, veins dark and weU-defined. 
Areolet small. Jiadial area open. Length, l.oO mm. 

Female. Black. Pampndal grooves wanting. Transverse groove at base of 
scutellum rather broad, shininii; and smooth. Abdomen large, with the terminal 
segments retracted vnthm th«- Krst which is wide and deep. Posterior legs darket 
than in the male, l^ength, 2 miu. 

Gall. (Plate X, Fig. 3.) On the young terminal twigs of wliitc oak (Qitercus 
oBa) in midsununer. Polythalamous. Hard and woody, iiregularly rounded with 
aborted buds ami leaves. It is a greatly fore-shortened and enlarged branchlet and 
measures from about 4 to 12 mm. in diameter. 

Habitat, ('onnectii-ut (\Vat» rburj'). 

The figure of the gall was made from one of the tj pe i>pecimens. 
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Nmmtenii obtaiiloba (Karsch). 

DipUflcpis q. obtusilobit KAi{i>cH, Zeitsch. CU-sauinit. Natiirwi.sj>. Berlin, Vol. V, 
18S0, p. 292» figs. 3, 3a-b. 

Neurolerus obtuMMht Dalia Torre and Kieffer, Gen. Ina. Hymen. Fam. 

Cynip., 1002. p. f)!. 

female. Body aliiicwt i^mouUt, brown-black, the untenii^p and legs pale brown- 
ish ydlow. Thorax nearly without (doM. wrinkled, and almost without sculpture. 
Sciitellum not larjff. Alj^lomen sliiniu^. sm<Mjtli. Antonnjr 13~14-jointed, slightly 
thickened at tlie tip. Areolet of the winp closed. T.< iii:tli. J mm.; rxpnti'^o '■> mm. 

Gall. (Plate XIII, Fip. S.) Uu the tip of tl»e twjgs of post oak {Quvrcus mitiur). 
Polythalamous. Im-gidarly rounded or ovate with aborted leaves. Hard and 
woody with ^ay brown tint. Inside are many larval chambers. 

Habitat. Dalhis, Texas. 

Thi.s sjXH U'.s i.s iiui known U) uw and tlu* iypvs siiouitl br in tht* Berlin 
Museum. The figure of the gall on Plate XIll is a copy of Karsch's illuiilru- 
tion. 

Keuroterus xileyi {fitisaeii). 

Riley, Am. Ent., Vol. Ill, 18S0, p. 153, fig. 56. 

Cyniptq. rilrifi Wks^^kvt, Am. Nat., Vol. XV, 1881, p. 149. 

KenroU-run rilcyi Math, Gen. (lallenb. Cynip.. IHsl. p. 37; .Vsh.mead. Trans. 
Am. Eut. .Soc., Vol. XIF. lss.-y, p. 21^: ibiJ., Vol. XIV. 1.S.S7, p. 132; Dai-la Tokke, 
Cat. Hymen., Vol. II, 1S<J3, p. 40; Dalla Touke and Kiefkeu, Gen. Ins. Hynieu. 
Fam. Cynip., 1002, p. 51: Cook, Proc. Iowa Acad. Sd., 1904, p. 225; 29th Rep. 
Dept. Geol. & Nat. Hist. Indiana, \*M)\ (19(».5). p. 837, fig. 30. 

Ci/nipK ( Xfurofmi fi) ri!a)i Packakd. .'Stlt Pop. V. S. Ent. Com. 1S90, p. Il l 

Female. Head blaek, .smooth and shining, mandibles yellowish, tij)«} black. 
Antenni» shortj 13-jointed, joints one and two dark amber, third yellowish brown, 
remaining ones dusky yollo^\'ish brown. Thorax small, mimitely crackled, .shining^ 
with a ff \v p;ile h»\rs. Scutellinn .sniooUi. rfimided witii a bniad groove at the ba.-ie. 
Wings Somali, hyaline, vein.s heavy, dark brown. Areolet large and well defined. 
Radial area long and open. Abdomen subpcdicellatc, smooth, black and shining. 
Legs dark brown with pale yellowish iiniii-- I.nijth. 2.75 mm. 

Call. (Plate XP l ii:. II < >ii the litmiclir - -df yvnns'r fhe.stnut oak {Qiirrcus 
pnnm). Abrupt, irregular sweUings varj'uig in size and ti)rm from round, pu.stule- 
Uke bodies 4 mm. in tfiameter to a coofltient mass of galls about 25 mm. in length 
and 12 mm. in diameter, containing many larve. The larger ones sometimes nearly 
or quite encircle the twig. They an' covered with the bark of the branch and inter- 
nally they are of a Uenae cork-like substance. When old and dry tliey are hard and 
woody. 

H<ii>itat. Ohio; Illinois; Indiana; Missouri; Iowa. 
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Neurotoros iug«r Gillette. 

Xeurotent* nisrum Gilutttb, 27th Rep. Agricul. Mich., 1888, p. 475, fig. 5.- 
Psychc, Vol. V, ISH'J, p. 21>>. fifi. 5; Proc. Iowa Acad. Sci., 1687-89 aSQO), p. Stt; 
ibid.. Vol. I. f.t. ir. ^s<^■2. p. n \ 

Xeuroierus niger DxLUx ToiuiE and Kieffek, Gen. Im. Hyineu. Jraiu. Cynip., 
1902, p. 51. 

NeutoUru* pgrwdnimut Ba»btt, Twdb. Am. Ent. Soc., Vol. XXVI, 1900, p. 332; 

Dalla Tohhe ami Kieffek, In.s. Gon. IlTrnncn. Fam. Cynip., 19()2, p. 51. 

I't'male. Heatl, thorax and abdomen vvvy dark, almost black. .Xnteniuv l.'t- 
jointcd, brown. Parapsidal grooves wanting. Thorax uotcUed posteriorly. 8cutcl- 
lum larg:e, broadly rounded posteriorly and mthout fovee. Les^ brown, joints and 
tairi pale. Wiiif^s hyaline, veins brown. Ai»al«t distinct. Radial area long/ 
narrow, rlosod. Len^rth, \ mm. 

M^Uc. Head dark brown. I horax jK)li.shed, dark brown. Abdmnen reddish 
brown, vei7 minute and petiolate. Lpks pale, semi-tmnslucent. Len^tli .75 mm. 

GtM, (Plate X, Fig. 1.) In numbers :itil<e<]d('d in the 8oft parts of the leaf 
of hiirr ofik {Qwrciis mnrrorarjta) and whiii' o;ik {Qiiercus alba). MouiitliaI:urT7i!«. 
Rounded or blister-like bodies protruding on both sides of the leaf, but somewhat 
raoffte distinctly on the upper aide ; on the under side it has a minute nippte. Diame- 

1-1.75 mm. 

Habitat. .Michigan; Oliio; Iowa; Indiana; Illinois; New York; New Jersey; 

Pennsylvania. 

The types of .V. niger are with Prof. Gillette and in the Aprkultiiral 
Collie at Ames, Iowa . The latter were sent to me for exaimination bv Prof. 
Summers. I fail to find any ditferences hetweeii the flieij and gulls of A'. 
mqcr ami X. jx'rfuiii iniu.t, ntu! I con.suler them one and the .same s}>eeies. 
The galls of A', nit/rr ovt ur on burr oak {(^. marmrarfKi) and tho.se of .V. 
jterm i n i niuJt on while oak (Q. alfnt). The s|i< ( i('s is doiibif brooded, the tir.si 
brood emerge.s early in .spring Iruiu gulls ul the pn^vioiis year'.s growth, and 
the second brood appeurs during the latter part of June and early in July 
from galls formed by the 6rst brood in ]May and Jui^. The galls of the 
latter reach maturity late in August and in September. 

NMUotenu papOlOBBS sp. nov. 

F'liifilf. Hc;n! Iir(»:nltr tliaii tin- tlinmv. [litcliy brown, shininf;, mntith pnrts 
paler, niicroscopicuUy cr.u klr<l, with a few scattered, whitish hairs. /Vntennie 1.3- 
jointcd, pitchy brown, sliglktl y puler baaaUy, and with minute liain, firet and second 
joints stout, second joint very stout, third and fourth joints long and slender, re- 
maining joints shorter and nWliir stmif. TVi<>m\ pitcliy linnvn nr alnin-t Id.u-k, 
microseopicallN' craekled, shining, and deeply excavati il at llie huid margin. Sent. !- 
hini rather large, well rounded posteriorly, sliining, piiehy brown or black, wirii a 
few hairs. Abdomen similarly colored, smooth. Legs pale, yellowish, pellueid. 
Wingi» hyaline, haiiy, veins brown. Areolet minute, but distinct. Length .75 mm. 
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}fak. Head and Vio.ly paler than the female, more rufoUB. Anteuoffi more 
yellowish bruwn, as are altso the legs. Length, .75 mm. 

Coff. (Plate X, Fig. 2.) In numben on the leaves of swamp white oak (QtMi^ 
(US plalantrUlen in June. Mntiotlialamovi.s. Klon|0»<<- c al. hlistcr-like bodies pro- 
truding on both sides of the leaf, and without a nipple oa tlie under side. Length 
about 1 nun. ; width about .75 iiuu. 

HahitaL Bronx Park, New York Gty. 

The lmII soincwhai siinilar to that of .V. n 'trjcr, but is sinatJer, and lacks 
the nipple on the uiukr side, 'i hc ilitv> emerge during June and early in 
July, from galls produced in ^lay. The species is uiuioubiediy double 
brooded. 

Neuioterus howertoni BoimetL 

Neurotent* hawertmi BAssKTTt Trans. Am. Ent. Soc., Vol. XVII, l&BO, 90. 

Xmrotcrns houertunii Dalla Tokrk. Cat. Hymen., Vol. H, 1893, p. tt; DaIiLA 
TdRur: Mini KiFFFER, (len. Ins. Hyi!i">' I'am. (Vnip.. 1002, \>. .'1. 

temale. Head black or rufous. Antenna? 14-jointed, hrst joint long, club- 
shuped, second joint shorter and very stout, third joint long and slender, remaining 
ones short. All yellowish hmwn. Thorax, sciitt Huin and abdmnm black or rufoWf 
pnmnlli. >hiiiiti.L;. Lc^s |imIi' yrllo-nnsli, niiiMIc of til)i:f nnd femora dark brown. 
Wings hyaline, veins brown. Areolet large. Length, about .75 mm. 

GaK. (Plate XI, Fig. 6.) On the under side of the leaves of a species of liv« 
oak (Qttsretis sp.). Monothalamous. Rounded, tbift-walled cdb imbedded hi tlie 
leaf and coven il witli a hrown {lubi seeticc like the rest of the leaf. They occur in 
numlxTs upon the leaf and are usually not crowded. On the upper side of the leaf 
they arc slightly less elevated and appear as pustules. Diameter about .50 mm. 

Habitat, New Mexico. 

Bn.s.sctt (leseril)e<l thi.> sjx-ries; as beiiitf Idack in color, Imt a specimen I 
eut from one of llie type ^^alls is decidedly riil'oii^. It is one of the smallest 
known species of Xeurottnis. 

NeuToterus verrucaram (0.»/at iSarken). 
Cynipt quereut verruearum OsnsN Sacxen, Proc. Ent. Soc. Phila., Vol. 1, 1861, p. 

62. 

C)fni]»8 q. irrrucnrum OsTEN Sacken, Knt. Zeit. .Stcltui, 1861. i)p. 401>, 412. 
Vynips verruearum OsTEN Sackbn, ProC. Ent. Soc. Phik.., Vol. IV, 1865, pp. 
840, 344, 348, S5&, 

NeuTOlenis I'crrucnruvi .A.hhmeao, Trans. .\m. Ent. .*<oc., Vol. XII, 18H5, p. 296; 
ibi'I., Vol. XIV, 1SX7, pp. 12S. }:^': Dalla T<>ht?k. ('at. riymen.. Vol. II, 1893, 
p. 47; Dalla Tokre and Kikkfkh, (ien. Ins. Hymen, l am. Cynip., Iyu2, p. 5L 

Female. Black, shining, mouth parts reddish, antenme 13-jointed, somewhat 
inerassate<l towards the tip, brownish, sometimes brownisli black, pale towards the 
bfi'-f^, e^ipcciully lit (Iji- tip of the first two and ;it the joint. Thorax shinintr. smooth, 
not pimctate, without any grooves. Abdomen and scutellum black and smooth. 
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Legs ycUunish at the joints; Bsxse of coxae, middle of femom and tibise brown, 
almodt bUudc, tarai yellow. Wings hjnJine, veiiiB brown and thick, second erosB-vein 
curv^, alniu4!it anjfulnr. Areolet rathor large ami distinct. Cubitus slender, almost 
obsolete at the first crosfi-vein. Length, .7.>-1.2.) mm. 

Gall. (Plate XJ, Fig. 3.) lu uunibers on the under sides of I he leaves of post 
oak (Quertitt minor) during August and September. Small, wart-like excicsoences, 
densely eovered with while crj-stal-like puljescenw. The gsill itself is hcmispherieal 
wnth n flat base, and u attached to the leaf by a minute point. Width, 1.50 to 2.26 
mni. 

Hcbitat, New York; New Jersey ; Washington, D. C, south to Florida. 
VeoratonM mimtisiiiiiiit {AakfMad). 

Cynijis q. nniiutisfiiufi \^H\(K\n, Tnins. Am. Knt. Sex*., Vol. XTI, 1885, p. vii. 

Neuroierm minuiissimua Ashme.vo, Trans. Am. Enl. 8oc., Vol. XII, liiiM, p. 29(i; 
ibid.. Vol. XIV. 1887. p. 128; D.\lla Torre, Cat. Hymen., Vol. II, 1893, p. 44; 
DauaTobre and Kieffer, flen. In.s. Hymen. Fam. (\vnip.. 190'i, p. 51. 

Female. Hlack, smooth and shining, but sliowii)^^ faint (idicatc reticulatintis 
under a high power lens. Auteiuue l-i-jointed, yeUowi.sh brown, third joint longest. 
Legs yellowish brown, fcmom infuscated along the up{jer surface. Wingg hyaline, 
veins ydlowbh, radial area open, the tip of suboostid just touches the outer edge, 
but is not thickened along the edge, radial vein reaehes t!n' outer margin, .^reolet 
ohiitemted. AlHlomen black, shining, triangular in outline with prominent, ovi- 
positor sheaths. L/cngtb, 1 to 1.2.) mm. 

OtiU. (Plate XI, Fig. 4.) On the under rides of the leaves of live oak {Querau 
VLrtjiiiiarKi). Moiiothslamous. Globular and about the size of the head of an insect 
pin. .\ttached by a minute point to the h ^tf ;md densely covered with coarse, 
brown, muss-like wool. Diameter, 1.25 to 2.50 mm. 

Hab&at. Florida. 

Tlie gall very much rcseinbles externally that of N, verrueamm. It 
occurs m numbers on the same leaf. 

Hnuotemg floeeoms (BaneH), 

Cympa floccom BAttiiETr, Can. Ent., Vol. XIII, 1881. p. 111. 
NeiirotvrusfiuceomttTAA'nf Gen. GaOenb. Cynip., 1881, p. 37; Ashmbao, Trans. 
Am. Ent. Soc., Vol. XII, 1885, p. 296; tWd., Vol. XiV. 1887, p. 128; Bull. CoL 

Biol. .Assoc., 1890, p. ."iS; BRUTENMt Li.rR. Hull. Am. Mns. Nat. TTist., Vol. IV, 
IS^-^, |. JnJ. j»l. xii, fig. 2: Am. Mus. Joum., Vol. IV, liX)4, p. IO.h, fig. 4.3; In.s. Galls 
Vicin. .N. V., 1904, p. '12, hg. 43; Gillette, Proc. Iowa Acad. hSci., Vol. I, 1892, p. 
114; Dalla Tosas, Cat. Hymen., Vol. II, 18^, p. 41; Dalla Torbb and KiBma, 
Gen. Ins. Hymen. Fiun. Cynip., 1902, p. $1; Jakvis, 37th Rep. Ent. Soc. Ont., 
1906 (1W7^. p. 71. 

Neurohriis cxiyuis^inia B.^ssktt, Trans. Am. Lnt. Soc., Vol. XXVI, lyUD, p. 332. 
Neurolertit exiguiuUmu DaujA Toaaa and KiarrBa, Gen. Ins. Hymen. Fam. 
Cynip., 1902, p. 51. 
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Femole. Head, thorax and afadonuMi ahining black. AntMum 13-jointed, first 

and socoiul joint stout, tliirtl loiifror tlian the two i)mv«Uiig ones and very slender, 
rcniaiiiiiiL' joints also slender, but slijjiitly increasing in thickness tnwnril> i1ir last; 
color pale, dusk}' yeUowish brown. Thorax entirely smooth and without grooves. 
Srutelluui sniuuth, with a, curved groove at the base. Abdoinet) nmooth. Legs 
dark brown, joints and tani pale. Wings hyaline, pubeaerat, veins rather heavy, 
brown, cubitus veiy delicate and almost oolorleas. Areolet Uuige. Length, 75 to 
1.50 imn. 

(Jail. (I'late XI, Figs. 1, 2, 3.) On the under side of the leaves of swanip wiute 
oak (Quereus ptalanoida) and white oak {Quercvg alba) in autumn. When mature 
the gall consist of a rounded eeU imbedded in the loaf and thiekly covered with 
whitish wool (fig. 1), showing on th«' u]»per sirle ^fig. 2) by a mised. smrxith, blister- 
like projection, ixjiuetiiues the galls are conttuenl and almost cover the entire 
under siuface the leaf, causing the same to curl and become distorted. When 
old and dry the wool U'romes tawny bniw n Diameter, I. .50 to 3.50 mm. 

Ilafnl'tt. Canada; New England ajid Middle States; Ohio; lUinois; Iowa; 
Colorado (?). 

A common species and often nearly all the late terminal leax'es of young 

oaks are covered with the «;alls. Tlie ^alls of Nciiwfrrus c.rigiiwfnntis 
l^assclt occur oji white oak :niri thev are i«!entif nl with tliosr of .V. f}nrrmn,t 
whic h arc fniind on .swamp wiiite oak {Q. jjlatannidi s). 1 also lind the Hies 
of exigimsmuit lo be tUe same sls thosa of A', jioi-cojiuji. 

Neuroterus nmbilicatus Baasett. 

Xruroteru8 xonhtlicalus (Bahsett MS.) HEUTENvr t.t.fh. BaW. Am. Mus. Nat. 
Hist., Vol. IV, inyj. p. 2«W: .\m. Mus. Joum., Vol. IV, 1904, p. lOS, fig. 44; Ins. 
Galls Vicin. N. Y., ltK)4, p. 22, fig. U (gaU only). 

NeuToieru* umbOieatm BAsaErrr, Trans. Am. Ent. Soe., Vol. XXVI, 1900, p. 
3.30; Dai.la Torre and Kieffer. Clen. Ins. Hymen. Fam. Cynip., 1002, p. 51 ; Felt, 
Ins. AtT. Pk. & WcMjdl. Trws, 190«i. p. 027; jAUvt.s. :i7th Rep. Ent. tJoc. Ont., 1906 
(1907), p. 72; ibid., 38th Kep. 1907 (1908), pi. B, fig. (j. 

Female, Head Uaek, smooth. Anteniue 1 ^jointed, rather siMrt and slender, 
terminal joints tliickened, )<ome\vli:ii ( Uil>-shaiH'd. Thorax black, polished, without 
hairs or grooves. Sculellum small, black, without fovenp. .\bdonien black, Icjrs clear, 
dark, shining browu, i>ometime« nearly black, with the joints j^er. Wings hairy, 
veins pale, first cross- vein dark brown. Areolet small but distinct . Cubitus slender, 
equal throughout an<l n^aehing quite to the first croflS-vein. Len;;t h. ] ,">i1 mm. 

Gall. (I'liitc XIIT, Fig. " > In great numbers on the tiinlrr-iilc i.f the leaves 
of swamp white oak {Quercus platanoitles) iu August and September. Monotlmla- 
mous. Small, circular, flattened and concave, with a minute conical elevation in the 
centre of the concavity. Beneath the conical elevation Iie«i the minute larval cell. 
Brown and c iNered with minute Yr.ur^. The gjdLs are easily detached, bvit leave 
an indentation which is seen 08 a flattened elevation on the upper side of the leaf. 
Diameter, 1 to 1.50 mm. 

HabUat. Canada (Ontario); Connecticut; New York; New Jersey; Pennsyl- 
vania; Illinois. 
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NeuxoteroB saltatoitiift {Hy. Edwards). 

Cynip» mUaloriua Hy. Edwahm, Pacific Rural Press, 1874, p (?); Rilby, 

Am. Nat., Vol. X. 1S7G. p. 218; Trans. St. Louis Acad. Sci., Vol. Ill, 187S, p. c.xci; 
Proc. U. S. Nat. Mus.. Vol. V. 1883, p. 634; Ann. Ma^. Nat. Hist., fith ser., 1883, 
p. 142. 

Cynipg mliitans Donoe. Field and Forest, Vol. If, 1876, p. 56, fig. 

NeuroleruH mltatfrriuti A^iimk vd, Trans. .\m. Etit. Sue., Vol. XIV, 18.S7, p. 128; 
LtVTXEH. 7th Rep. Tnj. Tns. \. Y., 1891, p. 30^: D m.la Torre, C»t. Hymen., Vol. 
II, 1893, p. 46; How.\kd, BuU. 54, Bur. Ent., ifK>.'>, p. 81. 

FmndU. Head pitchy brown Uaek, mibopaque, microscoiAcaUy but distinctly 
crackled. Antennae 13-jointcd, aU the joints rather stout. Thorax pitchy brown, 
smooth and polished, posterior margin slightly nntrlir l. Alidnmen blacidsh, 
polished. Legs reddish brown. Wings hyaline. Length. .76 mm. 

OaU. (Plate XI, Kig. 12.) On tlie under side of the leaves of a species of white 
oak (Quereti* undidaiM). Rounded, almost i^obular, attached by a flattened base 
to till surface of the leaf, apex with a .slight point. It is microscopically granulated, 
iliin-'-li« lli d. and Iwcoiues »'a«ily dftjjriied. No larval cell. Diameter, ,75-1 mm. 

Habitat. California i .M:i ry-vill.-. ^ ul>a Co.\ 

'I'lic articif oil juiii|»iiig-<;alls pul)lishe(i by Hy. Erhvaivls in the ' Pacific 
Kiiral Pri'ss* is not a<ressil)lc to me and I tlo not know \\ h( tht r tlic jx-riWt 
iiuse* I wa-s di'-strihi'd. Thi- above description of the gull-lly was made from 
specinieiuj cut from the type galls. The species has also been recorded from 
New York, New Jersey, Ohio, Indiana, Missouri and Michigan, occurring 
on burr oak {Quereuf maerocarpa), Mrhite oak (Q. olba), and post oak (Q. 
minw). I believe the latter belongs to another sp^ies. The true aalta- 
iorius is from California. 

Neuroterus cockeielli sp. nov. 

Fcmnh. Tfrnd. thorax and Rcutellum black, shining and microscopically crack- 
led and wrinkled, mon- distinctly .so at the .sides of the head and thorax. Antenna' 
13-jointed, slender, first, second and third juinta pale yellowisti, remaining joints 
dusky brown. Thorax without grooves. ScuteUum with a broad transverse groove 
at the base. Abdomen shining, smooth, pitchy brown black or wholly black. Legs: 
Femora and tibi:p dark brown, joints pale, coxie and tarsi pale yellowish. T'laws 
black. VViiigB hyaline, veitus distinct, browu. .\reolet large. Cubiiu.s reaching 
the firat cross-vein. Length, 1 .25 to 1 .75 mm. 

(inll. (Plate XI, Fig. 10.) (hi the l« it\t « of a s|m cii >. of oak. Ilcinispherical 
or '^uIiIk iiiis|>h( ri( ui. pair itn wii. minutely crackled, hard and HatteneU at the base. 
Width, 4 mm.; height, 2. ram. 

HdriUU. Manltou, Colorado (T. D. A. Cockerell). 

Menzotanu kngipuuiii Ashmead. 

S'eurotenu lon^pennis AsnMEAO, Trans. Am. Ent. Soe., Vol. XIV, 1887, pp. 132, 

140; r)ALL.\ TuHKE. Cat. Hymen., Vol. TT. 1893, p. 43; Dalla ToRRB and KiBPFBR, 
Gen. Ins. Hymen. Fam. Cyuip., 1U02, p. oi. 
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FemaU. Blaek, MBooth and shming. Antetinie and legs yellowish. Thorax 

smooth and without grooves, although in certain lights there are opaque lines. 
.Scutelluin swollen, finely rugoso-pimrtatc. .Abtlomcn very small, black and shininc:. 
Wings liyaiinc, verj' long, ratlial area o|X!U, large and long. Areolet distinct. Cubi- 
tal cell cloeed, cubitus being long and pale. Length, 1-1.25 mm. 

QciiL (Plate XII, Fig. 11.) On the petiole of the leaf or surrounding the base 
of new shoots of laurel oak {Quercus la>in'f>/I{<n . in M:iy. Small, oblong, irregular, 
woody swelliugs, measuring from 8 to 9 mm. in length and 3.50 tu 4 mm. in diameter. 

HabUat. Florida. 

Kcfiitoterai toctus Biutett. 

Nenrolerua tedm BAtiaETT, Trans. .\m. Eat. 8t>c., Vol. XXVI, 1900, p. 331; 
Daixa Tokks and Kisftbr, Gen. Ins. Hymen. Fam. Cynip., 19U'2, p. 51. 

FemaU. Hea<l black, nticroecopieally crackled and with a distinct facial ridge, 
ttiniith parts pale yellowish. Anlfmi.T l.l-jnintid, rather stout. <!ark brown, pale at 
the base. Thora,\, scutellum and aixlomen black or dark brown, smooth and shiuiug. 
Legs translucent brown, joints and tarsi pale. Wings hysdine, veins distinct but not 
heavy. Aieolet large. Cubitus reaching the first eroaa-vein. Lengtht .75 to 1 mm. 

Male. Color as in the female. Antennc li-jointed, somewhat paler. Abdo- 
men petiolate. 

Oall. (Plate XII, Kig». 1, 2.) On the small twigs of dwarf chestnut oak 
(Qu«r«t(« prvMidf) in May and June. The gall is very conspicuous and is in shape 

of an enlargement of the base of the young branchlet. In some cases the galls 
hardly increjuse the size of the brancli or interfere with its growth while in others it 
entirely checks its extension. 

HttbUat. Connecticut; New York; New Jersey; Pennsylvania. 

Neimtonu viigeni Gillette. 

\riirntrrv?; rinj, us Cii.LKTTF. Ent. Ni \v>. Vol. IV, l.S«>3, p. 166; DaLLA TOBRB 

and KiEFKER, Cien. las. llyuieu. Fam. Cynip., 1002, p. 52. 

AfaJe. "Head black, and shining; under a power of seventy-fix'e diameters the 
surface has a finely crackled or sealed appearance as has also the mesothorax; ocelli 

medium size, face with a median ridge: antenna* IH-jointed, gradually ihickennrl tf) 
the tip, fiist three joint.« yellnwish, third joint longest, first and second joints much 
thickened; mandibles reddisdi, but black at the tips; niesothora-v shining without 
parapsidal grooves, broadly notctied at the base of the scutellum; scutellum with 
Bhallow groovf at hm(\ the surface appeaninee the same as that of the thorax 
and head. Wings a little longer tlinn tl»> t-ntire Ixxly, rridi-.d ner\ure lung and 
narrow, areolet medium size, railial nervure reaching or nearly reaching the costal 
maipn. Feet with tarsi yetluwish brown, tibite usually of the same color, but in 
some eiu<es idmost Uack, femora blackish in the middle and t^omctinics almost 
entirely black. ro\-:v alway»« black at the base, but light at the tip. Length, 1.50 to 
2 mm." (C. i". <..illette.> 

GaU. "This species can liardly be said to produce a gall. The cells of the 
flies were found in tlii> spring of tlu' year in twigs of last summer's growth. The 
twigs are usually slightly swollen where the cells occur, but not enough to attract 
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attention. 1 should not have noticed them at aU had I Been dead twigs with 
numeroue small punctures in them, from which flies had decapod during previous 
yeais." (C. P. Gillettp.) 

HabUal. Manitou, Colorado; May 8. 

This sptH-les is not known to me and the types are with Prof. Gillette. 
The gall undoubtedly occurs on oak. 

Meuroteros minutus {Btusett). 

Cynip$ minuto Babsbtt, Can. Ent., Vol. XII1» 1881, p. 96. 

Neurotem* minulus Mayr, (U n. Gallenb. Cyiiip.. 1881, p. 37; Ahhmkad. Tranfi. 
Am. Ent. Soc, Vol. XII, 1885, p. 2'M>: ihhl . Vol. XIV, 1H,S7, p. 131; Dali.\ Torre, 
Cat. Hymen., Vul. II, 1893, p. 44; Dalla Torre imil Kieffer, Gen. Ins. Hymen. 
Fam. Cynip., 1902, p. 51. 

Jlfo^. Very pale, seml-tranfllucent, yellowisli brown, witli the top of the thorax 
darker and in some HjK^eimens fho\n-int: three lonpitudinnl pale yclhAvish hand-s. 
Eyes and ocelli black. ^Vntenme M-jointed, first three joints verj' pale, remaining 
ones dusky. Abdomen dark brown, petiole pale, yellowish. Scutellimi small, 
smooth and shining. lA>gH very pale, elaw s durk brown. Wings hyaline with a 
sli^t «<mnky tintrf". vriiis distiiiff. Anolct di^linrt. Length, .7.') to l..">0 mm. 

Fenuile. Hi-ad, thorax and abdomen dark brown. Antcuuie I3-jointed, color 
as in the male. Length, .75 to 1 nm. 

Gatt. (Plate XII, Fi^s. 3, 4, 5.) On the petlde and midrib of the leaves of 
white oak (Querrus albn) very early in spring when the leaves lx»gin to cxjmnd. 
They occur in rhisters and stnnt tlic jrrowth of the leavf's. The gall its^'lf is com- 
posed of a iiundxT nf ccUi* m liie l«-af and is covered witli a pinkish pubescence. 

Habitat. Connectieut; New York; New Jersey; Pennsylvania. 

Msvioteiiu distortos Baaseit, 

Neunamu ditlortM BAasnr, Trans. Am. Ent Soc., VoL XXVI, IfiQO, p. 336; 
Dalla Torre and Kieffer, Gen. Ins. Hymen. Fam, Cynip., 19(>2, p. 51. 

Femiilr. Head black or pitchy browii. face v(>r>' broad with a distinci mrtlian 
ridge. Eyes black opaque. Anteimie 13-jointed. brown, paler basally. Thorax 
pitehy brown or black, very glossy, high and smooth, and without grooves. Scutel- 
lum large, well lOUndiMl and wpamtcd fioia the thorax by a deep shining groove. 
Ab<lomen brown or blfif>k, smooth and -liinins T.r^s Hfar ]>nle yellowi.sh brown, 
semi-trunspurent, femora slightly darker in tlie midiile. \\ mgs hyaline, slightly 
dusky, veins brown and distinct. Areolet large. Length 1 to 1.50 mm. 

Mule. Similar to the female in color. AntennB 14-jointed. Abdomen dis- 
tinctly jjetinlatf. Length, 1 l.j)<)nim. 

Gall. (I'late Xll, Fig. 6.) Un the lips of young branchlets of swamp w^liite oak 
(Querrus fkdanoideti in May. Polythalamous. The fsall conmsts of oval or roimded 
chambers in the bud or on the very young leaves which are often curled and dis- 
torted. Thf till twig becomes dwarfed in I' l.u'fSi and timied to(inesi<!r The 
galls are very incon.spuMiou.s aini would e.sca|M- notice were it not for the rosette-like 
cluster of leaves surrounding them. Tlio capsuleis measure about .50 mm. The 
figure of the gall on Plate XII, is enlarged. 

HahUat. Connecticut; New York: New Jersey. 
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Nemotema paUipes Baagett. 

NeuTolerut pallifwa Bkaamr, Tnm. Am. Eat. Soe., Vol. XVII, 1890, p. 89. 
XturolmiB batteui Dalla Torrb, Wien. Ent. Zeit., Vol. XI, 1892, p. 131; Dalla 

Torre, Cat. ITymcn.. Vol. IT. 1S03, p. 40. 

\e>trt,ffrv^ }xtllulii>€a Dalla Torre, Wien. Ent. Zeit., Vol. XI, 1892, p. 131; 
Dalla Tokuk and Kieffer, Gen. Ins. Hyuien. Kaiu. Cyuip., 1902, p. 51. 

Femak. Head black and shining. Antemue 13-jointed, pale brown at the baae, 
growing dusky toward the tips. Thorax smooth, shining. iScutelhim .smooth with 
i» tranisversr grtxivp at thn base. Abdomen Mack. T>nps nimnst rnlnrlo'^s Wings 
hyaline, veins distinct, but not hea\-y. Areolet large, bounded by slender veius. 
Cubitus reaehing the fint croaB-vdn. Length, 1.25 mm. 

Maie. Color of the female. lA-g» brown or brownish in the middle of the tiljte 
and femora. Alxlomon petiolate. Length, 1 ■2.5 mm. 

Qall. (Plate XII, Fig. 10.) On thu midrib or principal veiiu of the leaves of 
white oak (Quernu olba) in Hay. Monothalamoua. Small, oval, (hin-walled 9irdl- 
ings covere«l with a dense brownish pubescence. The affected leaves become dis- 

trrtfil aiiil ilwarfi d. 

Ilabilat. Mui>!>achusett!»; Xcw York; New Jersey. 

Dalla Torre «rroneoiLsly states that Bassett described thb species as 
Neur^erus ftalUdipet and that the name was preoccupied by Newratmu 
paUidipes Schenck (Jahrb. Ver. Naturk. Nassau, Heft» 17-18, 1862-63, p. 
194). Neither of these authors described a s[>ecies under this name, but 
both did describe a Xrur(deru» ptUlipes. I have retained Basaett's name 
because Schenek's species appe&rs to be an Andrictts, 

Maunteiiis Tamni Ch'lhUe, 

ScuroffTus rcrnuH Gillette, Bull. 7, Iowa Agrieul. Exp. .Sta., 1SS9, p. 281; 
Ent. Am., Vol. VI, 1890, p. 22; Proc. Iowa Acad. Sci., Vol. I, pt. II, 1892, p. 114; 
Daua Torre, Cat. Hymen., Vol. II, 1893, p. 47; Daixa Tosrb and Kieffbr, Gen. 

Ins. HvTnen. Fam. Cynip.. HK)2, p. 51. 

Female. Head black, apparently smooth, mouth parts brown, tip of palpi black. 
.\nt^-inia; 13'jointed, lirHt and bectmd juiuts iihort and stout, third joint very long, 
remaining joints short, j<Hnts one to three pale, remaining ones dusky brown. 
Thorax poli<hetl, black, mesothornx noirhcil I'osteriorly. Scutellum smooth, with a 
groove at tlic ba.se. Alidoiru n Vilai k. Legs brown, joints pale. Claws black. 
Wings hyaline, veins very pale, .\reoiet large. Cubitus continuous to the first 
croes-vein. Length, 1 to 1.30 mm. 

Gull. (PUte XII, Figs. S. 9.) In rmmlH rs on young leaves or catkins of bun- 
oak (Qutrrns mnrrnrnrji'i) in May and .luii*'. Tlu' galls are onljirgements of the 
petiole, midrib or .solt parts of the leaves, dwarfing and deforming them. When 
on the catkins, these become much enlarged and irregularly swoIImi, and remain 
green upon the tree until the flies within have completed their growth. 

HabiUU. Iowa. 
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According to Pirof . C. P. Gillette the eggs are deposited early in April and 
the galls resulting from the i^igs deposited at this time begin to give a second 

brood of flics May 16. The second brood of flies bred from June galls by 
Prof. Gillette differs from those of the first brood by having more light colored 
parts. The base of the mandibles, first three or four joints of th*^ antennje 
and ft f t are distinftly lighter colored. In some cases the anterior tibice 
and the greater pan of the anttTior irniora arc flistinrtly whitish, and the 
antt iuia' arc distinctly l3-jointcd. The male is inikiiown. The figures of 
tilt* "rails (III Plate XII were made from type specimens sent to me by Prof. 
Gilleite. Figure 8 is much enlarged. 

Meuroterus pallidas Basseit, 

Neunlerm pMidw Bassbtt, Trans. Am. Ent. Soc., Vol. XVII, 1890, p. 88; 

BECTENMiiXLEK. Am. Mus. Joum., Vol. IV', inO-1, p. 107, fig. 40; Ins. Galls Vicin. 

Y . nm, p. 21, fig. 40; Dali.a Tohkk. Cat. Hymen., Vol. II, 1893, p. 45; Dalla 
Torre and Kieffer Gen. Im. Hymen. Fam. Cynip., 1902, p. 51. 

Female, Head: Vertex and posterior portion vaiying from dark brown to 
almost blark, face pale yellowish browii. Antenn.'e I3-jointed, pale yellowidk 
basally, trradually tli;iin;ing to brown. Tliorax notched [>()>1cri()r]y, <l:irk Iimwn, 
smooth and shining, bides pale brown. Scutellum brown, siuuoth and shining, with 
long, tmnsverae groove at the base. Abdomen rather large, black or almost black, 
smooth and shining. Leg^^ pale, transUicent, yellowLsh, cUiws black. Wings hya- 
line, v(in< ilark liniwn. Arcijlct large. Cubitus rather del icnt(? and almost veAChing 
the Orst cross- vein. Iladial area open. Length, .75 to 1 mm. 

Male. Head pale yellowiah brown, eyes and ocelli black. Antenna 14- jointed, 
pale yellonriBh basally, dusky terminally. Thorax pale brown with two yellowish 
longitudinal lines. Plcune and legs wholly |>ale j'ellowish brown, claws dark. Ab- 
domen pale Ijfoun dorsally, paler Ijoneath, petiole short. Length. .75 to 1 mm. 

Gall. (I'late Xil, Fig. 7.) In daune clustera at or near the ends of the amenta 
of swamp white oak {Quereue pfotonotiiM), early in spring. Monothalamous. Round, 
smooth and unevenly globular. Palo faded woorl color and of » fine soft cellular 
COnfii'^toTiff . Tlicy arc fniplp and may Ix* oa.sily crushed. 

Habitat, New York; New Jersey; Couneeticut. 

A distinc t .spt < ios readily known by its pale color. The gall is also very 
charactcri-stic and may be easily known from other species found on the 
sterile flowers of the oaks. 

Hewottros eiiginu Baeeett. 

Xeurolerus cxignus Bas»ktt, Trans. Am. Ent. Soc.. Vol. W\ 1, 1900, p. 333; 
DallaTorbe and Kieffbr, Gen. Ins. Hymen. Fam. Cynii)., 1902, p. 51. 

Femeie. Head black, almost smooth, shining. Antenna 13->jointed, first laige, 
stout, pointed at base, second as broad as the first, remaining joints slender, all semi- 
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translucent dear yellowish. Thonz black or pitdiy brown, smooth, glosay and 

without grooves. Scutellum Vilack or browti with a few microscopic liairs and an 
inrnrvp«l, Uron*! irrtinvn at the base. Alxlomen bhiek, or pitchy hroun ami shining. 
Legs (lurk lirown witli the joints: paler. Wings hyaline, sliglitly tlu&ky and pulx's- 
cent. Radial area open, areolet iaige. Length. 1.50 mm. 

Male. Similar to the female in color. Antenna* 14-jointed, all slender and 
dflirfitf, except the first and s«*cond. Abdomen petiolate. Length 1.50 mm. 

Gall. Un the flower cluiiters of potst oak {Quereus minor) in May. TbcJae golUs 
are nodular enlargements but all more or less hidden in the flowerlet. Th^y are very 
small ami -succulent and .soon shrivel up and disap(x>ar after the flica have emeiged. 

HaintaL Connecticut; New York; JNew Jersey (Lakehunt). 

The adult of this species is closely allied to iV. tectits, 

Neuxoterus iaunioiiis Ashmccui. 

S'euToterus Imirifolm Ashmkad, Trans. Am. Ent. Soe.. Vol. XIV, 1887, pp. 128, 
1 10: Y)m.u\ Touri;. Cat. Hymen., Vol. H. 1893, p. 42; Daua ToRR£ and Kibffer, 
Cicn. Ins. Uymen. Fam. Cynip., 19(K2, p. dl. 

Fmafe. Black, smooth and shining. Antenne pale yellowish brown. Abdo- 
men larp^, black and shining, almost globose. Le^s pale yellowish with the tibis 
ami fi'iiiorn more or Ic-^s irifu'c;itcd in the middle, black or l>rowii. Winga hyaline, 
radial ana open, ver^' long and narrow. Areolet large. Cubital cell open. Length, 
about 1.50 mm. . 

Oaff. (Plate XI, Fig. 7, 8.) On the upper or under sides of the leaves of laurel 

oak fQ'irrntu laurifitlia). Monothalumou-s. .Snuill, rounded, kernel-like with the 
di^k flatted and attacherl to thf leaf hy a ni{ip!( -like point. Tlie gall i" coven" i with 
long, looisc tawn-eolored wwl. ;Sf)ine!inies .several galls «XTur U[M)n the same leaf 
and the wool coveting these fonns a large, loose mass. When dry the gaUs and wool 
become readily detached from the leaves. Diameter of kernel 2 to 2.50 mm. 
HMial. Florida; Illinois. 

Meazotorat duUns Bassett. 

Neurolerun dubia H.v.ssktt, Trans. Am. Ent. Soe.. \'ol. XXVI, 19(X), p. '.i?,'^. 
Neuroterv» dubim Dalla Torre and Kieftek, Gen. Ins. Hynieo. Fam. Cynip.. 
19Q2, p. 51. 

Female. Head black, vertex microscopically crackle*!. Antenme 14-jointed, 
joints I tf) 4 pale yellowish rc I. The reniainitig joint - dusky reddish l>rown; joints 
one and two eijual, third longer, fourth short, renjuiuing ones very short. Thorax 
high and rounded, scarcely smooth, but shining, with two divergent grooves from 
the siMitellum to the base of the wings, iseutellum finely and evenly rugose, with 
a broad groove separating it irc^m tin- tluirriK Fovea' wantitig. Alidomon shining, 
black. Legs pale yellowi.sh. W ings dusky hyaline, veiiii^ slender. ,\n.'olet large. 
Radial area open. Length, 1.50 mm. 

MiUe. Antennte 15-joint<ii. joints on<> and two shorter than in the female, first 
at base dark and shining, third joint long, paic brown, remaining joints short and 
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dark brown, opmiue. ^^l'^wi, Ihomx and scuU'ilutn ami the pt-tiolute abdoraca, 
black. pale but less so than in the female. Otherwise like Uie female. Length, 
1.50 mm. 

HabUaL Couiecticut (Waterbuiy). 

The gall of this insect is unknown. The insects were found by H. F. 
niiss( it III a box of ^hIIs of Andrieas pminomtSf but no galb appeared from 
which they seemed to have come. 

NMUotenu Tvtiealiis (Baggetf). 

C>/nij)s ve^iciUa B.\twKrr, Can. Ent., Vol. XIII, IHSl, p. 97. 

Cynipa affinia Bassett, Can. Ent., Vol XIII, 1881, p. 103. 

.Vc'^rofmw ve-siada Mayr, (Icn. Clallonb. Cynic., 1S81, p. .37; Ashmead, Trans* 
Am. Ent. Sor., Vol. XII. ISS.", p 290: ihid., Vol. XIV, 18S7, p. 131: CJiu.ettr, 
27th Rep. Agricul. Michigan. IhSS. p. 471; Psyche, Vol. V, 1S89, p. Proc. 
Iowa Acad. Sci.» Vol. I, pt. II, 1802, p. 114; Daua Torre, Cat. Hymen., Vol. 11, 
1892, p. 48; Daxla Torbe and Kibffbr, Qen. Ins. Hymen. Fam. Qynip., 1902, p. 
52. 

Xeurotcrus ajfinis Ashmead. Tnuis. Am. Ent. Soc, Vol. XII. 18So, p. 290; ibid., 
Vol. XIV, 1887, p. 131; Dall.v Tokiu:, Cat. Hjnuen., \ ol. II, 1893, p. 37; DalL4 
ToRRs and Kieffer, Gen. Ins. Hymen. Fam. Cynip., 1002, p. 50. 

Female. Head black, finely rugose, ocelli large. Antenn.T? 14-jointed, yellowish 
brown ha«rilly ehnnpin*: to brown-Mark townnl th^ tip. Tliorax black, vpn* finely 
and evenly punctate. Parap^iidal groove:* traceal)le but not deep. Anterior paral- 
lel lines oblitemted or scarcely evident in certain lights. Scutelium somewhat 
dlining, punctate and .separati'd from the thonix by a broad, shioing groove. Abdo- 
men black, shining. Legs yellowish brown, basnl half of femora sometimeH somr\\ liat 
darker, coxee blackish. \Ving.s dusky, hyaline, long, veins dark brown, cross-veins 
heavy. Cubitus reaching the first cross-vein. Ateolet large and distinct. Length, 
1.76 to 2.25 mm. 

Male. Color a- in t!i<' female. .\ntenn.T l.V jointed, usually wholly dark bmwn. 
Legs somewhat paler. Wings longer. Abniomen jx-tiolate. l.^ngth, 1..5()to2mm. 

Gail. (Plate X, Figs. 4, o, ti.) In the buds of wlute ojik {Quercm oUm), dwarf 
chestnut oak (Querewt peinoidu) and swamp white oak (Qvereu» piatanoiitM), usu- 
ally partly hidden in the .scnle.s of the bud. sonielimes Ntandin<; out round and fn c 
like a blister on the twig. Moiiothalanu)ii»;. n>t;nd, thin-w;ille<l and of a dark brown 
or gn?cni.sh brown color, .sometimes with grayi.sh spot.s. In size it is only large 
enough to hokl the larva within. 

HaibUai. Connecticut; XewYork; NewJeney; Illinois; Michigan; Iowa. 

The pills of tliLs larp' s|nM io.s of gulKiiv nvv hah grown in ilu- uiiluimi ami 
develop .so rupitlly in the spring tltat the insects corae out juii as li»e leaves 
begin to expand. I can find no differences between the adults and galb of 
N, affinis (Plate X, Pigs. 7, 8, 9) and ve*teultt8, and thcv are, as surmised 
by Bassett, one and the same species. It is a distinct species and may l>e 
readily known by its large size, punctate thorax with slight traces of par- 
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apsidal grooves. Mr. Lewis H. Welil, Evunston, IlUnoLj, has bred this 
species from swamp white oak {Qnercua pktUmoides). I have taken the 
galb in the vicinity of New York kite in April. The flies begin to emerge 
about May 6. 

Henioterni eongngatat Giiktte. 

Ncurotrru« ronyregatus Gillette, Knt. News, Vol. IV, 1893, p. 160; Dalla 
ToRRKand Kieffer, Gen. Ins. Hymen. Faiu. Cynip., 1902, p. SO. 

Male. "Head black, shining, with a fin« cnckled appearance, eyes large and 
prominent ; face narrow and rectangular in outline. The inner margin of the eyes 
as seen in front beinsr straight and parallel; niantlihles rcddi.sh yellow, (irHli rathj^r 
prominent and slightly elevated. Thorax smooth and shining, with tlie tine crack- 
led appearance common to the genus, without any signs <A paiapsidal or other grooves, 
and with a broad notch at the base of the scutellum; scutellum without fovetr, but 
with a shallow hnsul groove, fhininp. and vnth the rnirkled appearance indistinct, 
e-sjiecially on the central portion. Abdomen petiolatc, black. Feet dark brown, 
lif^t on the joints. Wmfp 3 mm, long, radial cell long and narrow, radial nervurs 
almost attaining the costal margin, cubital nervure faint, and hence the areolet rather 
indistinct, the ner\'fs dark l)r(>mi. Antcnnrr 1 J-joiiitcil, jnints 1-3 and often 
the ba«al portion of the fourth Ught yellow, rcmainmg joints brown or blackish; 
fint and seconi 1 joints robust, third as long as the fourth and fifth together. Length, 
2 mm." (C. P. Gillette.) 

Gall, f hi t!u' terminal ami prol>aVily axiul bud of oak (Qurrrus sp.V The tx\T£: 
expands nc.\t to liie butl, and within the bud develop a numlxir of little jxlohular 
capsules covered and surrounded by a haiiy or wooly growth. The capsules re- 
semble those of N. veneula Bass. They are in dustcra composed of from ten to fif- 
teen ca|)siile.s. The clusters measure from 6 to 8 mm. in diameter. 

Habital, Colorado (Manitou). 

This species is not known to mc. According to Prof. C, P. Gillette the 
galk arc found early in May and the flies hatch before May 17. The types 
are with Prof. Gillette. 

4 

]r«iirDtoiii8 elaikea sp. nov. 

Female. Heail jet l)iack, .shining and microscopically crackled. Antennte 

14- jointe<l, first tlux*e joints |)ule, reutaiuiug ones brown black. Thorax jet black, 
highly polished and smooth, posterior margin slightly excavated. Scutellum 
minutely rugose, less p<»hVlied than the thorax, with a few hairs and a transverse 
groove, .\bdotnpn jet black, shining. Legs anilx>r yellow, pwllucid. Wintr^ hya- 
line. Ratiial area closetl. Cubitus ntjt reaching the first cross-vein. Areolet 
minute, but dbtinct. Length, 1.25 mm. 

Male. .let black, legs somewhat darker than in the female. Antonott 

15- jointetl. S<'ut(']limi .smiM)tli. .Abdomen with a verj' .slu)rt iK tinlo. 

GaU. (Plate XII, I'igs. 12, 13.) On the edge of the leaf ut white oak [(Juerrus 
a Ami) in Mny. Monothahunoua. Light brown, bud-like and covered with short 
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wool. It u thin-shelled, fmgile, and eonUdns no aeparate larval edl. Length, 

2-3 mm. 

Habitat. Hamtehuaetts (Magnolia). 

A fine and distinct species kindly sent to me by Mbs Cora H. Clarke. * 
The files emerge during the latter part o! May and early in June. 

Neuxoteitts gillettai Bassett. 

NewnUrw gHUttei Bassk-tt. Trans. Am. Bnt. Soc., Vol. XXVI. 1900, p. 334; 
Dalla Torre and Kikffer, Gen. In.s. Hymen. Fnm Cynip., 1902, p. 51. 

FenuUe, Head, thorax and scutellum shining black and smooth. Scutelluro 
with a broad groove at the base. Antemue 13-jointed. Abdomen rather small, 
ahnoat black. Le^ pale, shining translucent brown in the middle of the femora and 
fibi;?'. V^'ings sul)liy;tlinc, h:iirv, veins distinct and yellowish brown. .'Vieolet large> 
Cubitus distinctly reacliing tiie hr»i cro«.«i-%'ein. Longth, .75 to 1 mm. 

Male. Black. Antenna; 14- jointed, first joint dark brown, short, second ovate, 
veiy pale, third joint long and dender, fourth to hut veiy short, all pale in oolor. 
Abdomen petiolate, petiole pale, following segments dark. Length, .75 to 1 mm. 

G(ill. On the petioles and mid ribs of the leaves of post oak (Quercus rnbmr). 
Polythalamous pustule-like anti <iuite irregular in shape and size. \\ hen ilry the 
gaUs are mtu^ shninken and distorted. 

Habitat. Connecticut (Waterbuiy); New Jeney (lAkehurst). 

Heniotenui fragiUs Basaett, 

NwrotenufragUWBAnnETT, Trans. Am. Knt. Soc, Vol. XXVI, 1900, p. 335; 
Dalla Torre and Kieffer, Gen. Ins. Ilymen. Fam. Cynip,, 1902, p. .')!. 

MfUe and Female. Head and thorax smooth, pale, aemitnuisluccnt brown. 
Abdomen dusky brown, petiolate in the male ami very minute. Antenon 14-joiuted 
in the female, first j(rint small and short, second large, following joints very short; 
15(?)-jointed In the niaU . I>egs very pale. Wings subhyaline, veins distinct. 
Areelot [trr.'scnt. Radial an'a open. Length, .75 mm. 

Gall. (I'late XIII, Fig. 1.) On the leaves of a species of oak. Polythalamous. 
Fale yellowish green ineguUu- swellings on the leaves usually on the midribs. When 
dry they are hard and pithy. 

HcbUaL California (San Diego). 

Henroterus qoerdcola Dalla Tone. 

Nenroterua politus R \ssi- rx. Trans. .\m. Ent. Soc, Vol. XVII, IS90, p. 89. 

Neurvterm querciroUi 1)\m.\ Torre, Wien. r, Ent, Zcit., Vol. XI, 1892. p. 131; 
Cat. Hymen., Vol. II, 1893, p. 46; Dalla Tohke and Kikkkkr, Gen. Ins. Hymen. 
Fam. Cynip., 1902, p. 51. 

Male. Head black; antenna; 14-jointed, first and second joints pale ydlow, 
rcnuiining ones yollnwi^li liniwn, all very slender. Tfutnix witiiout furrows or 
grooves; thora.v and abdomen black and very smooth; scutellum separated from 
the mesotbOTax by a smooth, shining furrow; a few scattered hairs on the posterior 
half of the scutellum. Abdomen long petiolated, second segment small, the remain- 
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ing ones very small. Legs pale yellow. Wings large, veins brown, slender, the cubi* 
tus renchin^ the first cruss-vein and of equal sise throughout. Azeolet very small. 

Raflinl arm Inreo, loiiir nn<l o{x»ii. 

Gail. On the niidrilis of the leaves of oak (Quercus utululala ?). Polytlialamous, 
eloniEBte swellings with the larval cdb perpendicular to the surface of the leaf. 
Lei>i:ili IS mm., width 9 mm. 

Habitat. Southern Utah. 

This species is not known to me. The types are in the American Ento- 
mological Society. According to Bassett the galls might be easily taken for 
those of AndrinL" nigra' or AmlrioM timifica, Bassett's name N. ptUiius 
is preoccupied by N, fxditus Uartig, a European species. 

Neuxoteros inegolaris {Osicn Hackm). 

Cynip* quercua irrefularia Obtbn Sacun, Proe. Ent. Soc. Phila., Vol. I, 18G1, 
p. 66. 

Cynipsq. irrtgularia Osten Sacken, Enl. Z<?it. Stettin, ISfil, pp. 409, 413. 
Cynips irregularis Osten Sacken, Proc. Ent. Soc. Phila., Vol. IV, 1865, pp. 
340, 344. 349, 353. 

Neurolerus irrtyularis AsiiMEAD, Trans. Am. Ent. Soc., Vol. XII, 1S8.'», p. 29G; 
ihifl . Vol. XIV. 1SS7. p. r_M); Dalla Tokrk. Cat. Hymon.. Vol. TI, 1893, p. 42; 
Dall.^ Tohhk and Kiefkek, Gen. Ins. Hymen. Fam. Cynip., 1902, p. 51. 

Mcde, Head very dark brown, smooth and shining, mouth part pale yellowish. 
Antenne 14-jointe(l. fin^t and s*'eond joints stout, third joint very slender, some- 
whHt curved and loimi r flian the first and svconii totjothrr. First, second and third 
joint* very pale, senvaranslucent yellow, remaining joints short and dark brown. 
Thorax reddish brown above, pale beneath, smooth and shinini;. Seutellum mther 
lar^c. smooth ond shining with a curved groove at the )ki<v. .^Ixlomen petiolate^ 
dark brown. I.eps very pale r^rniil r.ni>!nrcnt yellow i-h. claws blacki.sh brown. 
Wings ^ubhyaline, veins broad, radial cell long, rounded ut tip. First cross-vein 
with a pale brown cloud. Length, 2 nun. 

Femate, Head, thorax and abdomen dark pitchy brown. Abdomen not petio- 
latc and with the ventral sheath long. Antennn IS-gointed. Legs veiy pale. 
Length. L.^O to 1 75 tnni. 

Gall. (Plate Xill, 1 ig'^. 2, 3.) On the leaves of post oak \Qucrcm minor) 
and white oak (Qwsrau aSba) during the latter part of May and early in June. Poly- 
thalainoii.s. Succulent. Irregular in .shai>«', somewhat flattened and projecting on 
both sides of the Umvi -. Yfllnwi^h in cnlnr ami whin dry are of a soft pithy sub- 
stance, enclosing a numl)er of iioilow keniei.s in which the larva* live. 

HabilaU Massachusetts; Conneciieut; New York; New Jem^: Maryland; 
Viiginia and southward. 

Hflontanu majalis (Bassett). 

Cynip* q. tnajoH* BAsaeiT, Proc. Ent. Soc. Phi]a./Vol. Ill, 1864, p. 682. 
Cynipa majaiia Osten Sacken, Proc. £nt.|[Soc. Phila., Vol. IV, 1865. ^pp. 340, 
344, 349. 
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NeunAerm majalis Mayr, Gen. Gftlknb. Cynip.. 1881, p. 37; Abbiibad, Trans. 
Am. Eot Soc.; Vol. XII. 1885, p. 206; ibid., Vol. XIV, 1887, pp. 129, 139; Dalla 
ToRKK, Cut ITynu n . Vol IT. ISOH. p. 44; Daixa ToBitE and Kisptor, Gen. Ins. 
Hymen. Farn. (. yiiip., MK>2, p. 51. 

DolichtuUrophus majalis Ashmead, Trans. Am. Eut. Soc, \'ol. XIV, 1887, p. 129; 
Fisyt^, Vol. X. 1903, p. 151. 

Allied to S'euroferus irrcjularis in (Dior; in markir u' :\r.<\ stnicture it is the same, 
mill the only pem-ptihle difTfroncc that I can find l)eiwecn the twospecieais insiie. 
Length of male, 2.25 to 2.50 mm., ot female, 2.25 nmi. 

Oaa. (Plate XIU, Figa. 4, 5, 6.) On the leaves of white oak «^if«mes dha) 
an>I chestnut oak (Quereiu prinus) in May and June. Polythalamous. Very irregu- 
lar in shape, flat, green and succulent. Wlicn dry, light brown and pitch-like. 
Diameter 6 to about 25 mm. Vertical diameter 0 to 9 mm. 

BabUaL llattachuaetts; Connecticut; New York; New Jersey; south to 
Florida. 

NttOfotenui flsvipes GiUetie. 

XntmtrrHf! flavipes GiLLKTTK, Bull. 7, Iowa Agricul. Exp. Sta.. IRSO, p. 281: 
Ent. Am., Vol. VI, 1890, p. 21; Proc. Iowa Acad. Sci., Vol. I, 1892, p. Ill; Daixa 
Torre, Cat. Hymen., Vol. II, 1803, p. 41; Dalla Torre and KierFBR, Gen. Ins. 
Hymen. Fam. Cynip., 1902, p. 51. 

Female. " Head entiw'ly black, face very sparsely set with gray hairs and finely 
rugose ; vertex, geme and occiput finely rugose. Antvmue 13-jointed, first two joints 
stout and neariy equal in length, third joint longest, fourth to thirteenth subequal in 
length, the last six or seven forming a slii^t dttb; cotof^ light yellow. Thorax 
black, finely njcn-^e. di nscly pitt< <! on the shniildrrs nn«l vcrj' thinly set with 
short gray puljcsccnce. Two shining black, parallel lines begin at the collar and 
run back hsJf way to the acutellum. Parapeidal grooves shallow and can be traced 
about two thirds of the way from the scutellum to the collar. Outside of each 
parapsiilal groove is a ?hort dcprr-^-Td liiir Ix-^hinin^ near thr b.n^e of the ^■rut^IllJm 
and running parallel with the groove past the bafic of the wing. Scutellum entirely 
black, densely pitted and with two .shallow fovea that are almost obsolete. Legs 
light yellow with the thif^ and tiblte dark, sometimes almost black; base of co«ie 
and piilvilli black. Abdomen black, polished and with a very few hairs. Ovi- 
positor ^linith protniding. Winpr* hyaline; veins rather slender and light yellow 
in color, areolet wanting, cubitas and anal vein almosit obsolete aud the radial nervure 
not reaching the costal margin. The anterior wings are without a fringe of hain 
upon ibsax borders and the hairs upon the surface of the wings are not well developed 
but appear in most cai^es as minute speck''. 

• Mide. " Autemue 15-jointed, fihiorm and longer than the body; parapsidal 
grooves more distinct than in the female; wings with fringe of hairs and hairs better 
developed on the surface of the wing. Length, 1.4 mm.; otherwise as the female.'^ 

<C. P. GilletteV 

GaU. On the midrib or main veins of a leal ot l)urr-oak (Quercits macrocarpa) 
in July. A hard woody swelling, the leaf becoming much wriakled and deformed 
BS the result. Length about 18 nun. Diameter about 6 mm. 

Habital. Iowa (Ames). 

According to Prof. C. P. Gillette the flies escape from the upper surface 
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of the leaf through a slightly raised teat-like projectiun. This species b not 
known to me but from the description it appears to be referable to the genus 
Andnctu or subgenus CtMiThytis, The types are with Prof. Gillette. 

HflniDtenM enuisltaliis Pnmneher. 

Ci/nips (Xeuroterus) crassildug PikivamcheB, Can. Nat. Vol. XII, 1881, p. 233; 
Fautm Ent. Caa. Hymen., 1883, p. o4b. 

Neuroterut crauUdua Abhubav, Tnaa. Am. Ent. 8oe., Vol. XII, 18S5, p. 2<JG; 
Dauua ToaaE, Cat. HynMiL, Vol. II, 1893, p. 41; Daixa, Tobrb, an4 Kxbffer, Gen. 

In-. TTymen. Fam. Cynip.. p 50 

Fetnale. Reddish brown; a 8pot on the vertex, extremity of the anteniiic, pro- 
thorax, metathorax and part of the ecutellum, black. Antenna; almost as long as 
the head and thorax together, second joint very small, third joint long, thickened 
terminally. Thorax smooth, metathorax romided, with the sutures of the lobes 
distinct. Scutellum hl.iek at the l>ase and reddish on the ^^umrnit. an impressed 
line at base, and without fove^c. Wings hyaline, radial area long and open. Areolet 
present. Legs reddish brown and the color of the abdomen. Abdomen very com- 
pressed, almost semicircular in fonn, second segment very large, ventral valve clear 
re<l, mndprntfly Iom^. its jioiiit acute. Ovipositor blacky broad, stmigbt and thicken- 
ing into a club terminally. I^ength, 2.75 mm. 

HabitaL Canada. 

This species h not known to me; the ^^all is unknown. 
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yniroteruH butaluH (Kilch). 
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Xeuroterut nosiomt (Bawwtt). 
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1. Neurolerux tn'gnim (VxWi'Hr. 3. A'<wwlfni« c/m.fi 'Fn7/.s- Basst-tt. 

2. " jMjjriUaius SI), nov. 4-6, '* vt«u-(//H« (Basset I ). 

7-0. N^wotcrw offinit (Baisett). 
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1-3. Seuroferns fliirmsnx (HasM-tt). Under, ti. Xfuroteruft hovntuul H:i-si'tt. 

upper, and side views. 7, 8. " lannjoliti Ashmoad. 

4. Neurolerut minuiunmua (Ashmead). 9 and 12. " 9(U(aloriw< (Ily. Edmirdti.) 
6. ** «emicaniin(OBtenSacken). 10. " codcerMi sp, oov. 

11. Nruroterus rUe^ (Baaaett). 
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1-2. NeuroleriLH krtus IhisM'U. [8,9. Newroterut vernu.'-- CAWcWv. 

3-5. " mintUus (bau>sctt). 10. " pnlltixs liiuwott. 

6. " dutortm Baaeett. 11. '* lomjijM nnuA^ihmetui. 

7. " paUidv9 Bwsett. 12,13. " Harkem ap. oov. 
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8. N«uroteru» Mwitabai (Karsch). 
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Artlcia XI.--THE XOUTH AMERICAN SPECIES OF AYIAX 

AND THEIH GALLS. 

By WihUAM Beutenmlllkh. 

The present paper is the eighth installment of a series of papers on North 
American Cynipidie and their galls and treats of the genus Ayfax Hartig. 
This name was changed bv the same author to Aulax without explanations. 
1 have used the tenn Ayhx as originally spelled, to conform with the strict 
nil(\s of nomenclature, as there seems to he no valid reason for changing the 
name. The genus is allied to Diastropkm. 

lylaz Hartig. 

d/iiipx (in {lart) histit, Syst. Nat., Edit. X, 1758, p. 535. 

DipUtlepia (in part ) Latkkii.lk, Hist. Nat. Crust, ct In< . \ ul XIII, 1805, p. 207, 

A uJax IIatitig, JSeitsch. filrEnt., Vol. II, 1840, p. 180; ihUi., Vol. III. 1841. p. 3.34. 

Aulax Hartiq, Zeit^h. fUr Knt., Vol. IV, 1843, p. 412; Scuknck, Jahrb. W r. 
Nat Nassau, Vol. XVII» ISfffi, p. 170; Osvek Sackbm, Ptoc. Ent. Soc. Philu., 
Vol. II» 1803, p. 34; Hayb, Gen. Gallenb. Cynip., 1881, p. 20; Gen. Eurap. Gallenb. 
Cpiip.. TSS2, p. 6; Cressox. Synop. Hymen. N. .Am., pi. T. pp. 32, .3.5; Kikf- 

FEii, Bull. 6oc. Hist. Nat. Metz, st-r. 2, Vol. X, 1902. p. 92, Dalla Tohrf, and Kieffkr. 
Gen. Ins. Hymen. Fam. Cynip., 1902, p. 73; Asu.mcad, Psyche, Vol, X, 1903, p. 213. 

ItoeoUu FOasTEH, Verii. Zool.-Bot. Ges. Wien, Vol. XIX, 1860, p. 334; Zool. 
Rcc. (1869) 1870, p. 322; Mayr, Gen. Gallenb. Cynip., 1881, p. 20; Kieffkr, Bull. 
Soc. Hist. Nat. Metz. «pr. 2, Vol. X. 1902, p. 93; Dalla Tortik and Kiin Ktt, Gen. 
Ins. HjTnen. Fam. Cynip., 1902, p. 74; Ashmead, Tsychc, Vol. X, i90;i, p. 213. 

Enbothrtu FOrbtbr, Verh. Zool.-Bot. Wien, Vol. XIX, I860, p. 336; Zool. Ree. 
(iSnOi. 1870, p. 323; HatR, Gm. Gallml.. Cynip., 1881, p. 20; Kikffer. Bull. 
Soc. i:i.t X it M< t7, fHT. 2, Vol. X, 1902. p. 9.3; Dalla Torre and Kieffer. Gen. 
Ins. HjTiien. Fam. (- juip., 1902, p. 74; AiumEAD, Psyche, Vol. X, 1903, p. 213. 

lAptuithmea ¥6ftmsB, Verh. Zool.«Bot. Ges. Wien, Vol. XIX, 1809, p. 330; ZooL 
Rrc. (IsoOi. 1S70, p. 323; Gen. GallenI). Cynip., 1881, p. 21; Kieffer, Bull. Soc. 
Hi^t. Xiit. Mctz, scr. 2, Vol. X, 1902, p. 93: Dalla Torre and Kieffer, Gen. Ins. 
Hymen. Fam. Cynip., 1902, p. 74; Ai»umead, Pnyche, Vol. X, 1903, p. 213. 

Antutnpkiu Walsh, Am. Ent, Vol. II, 1869, p. 74; Kisnss, Bull. Soc. Hist. 
Nat. Metz, ser. 2, Vol. X, 1002, p. 03; Dai.i.a Torre and KianvR, Gen. Ins. Hymen. 
Fam. rynip , 1902, p. 71: Asiimt ad. Psyche, Vol. X. 1903, p. 214. 

AsciepKuliphiUi A»iiMEAD, Can. Fnt., Vol. XXIX, 1897, p. 74; Psyche, \ X, 
1903, p. 214; Kieffer, Bull. Soc. Hist. Nat. Metz, scr. 2, Vol. X, 1902, p. 93; Dalla 
ToBRB and Kieffeb, Gen. Ins. Hymen. Fam. Cynip., 1002, p. 74. 

Gilldtia. AsHMEAD. P.syche, Vol. VIII, 1897. p. 69; ibid., Vol. X, 1903, p. 212; 
KiEFTi-n Riill. Sor Nat. Hist Met?; spr. 2, Vol. X, 1902, p. 03; Dalla ToitSE and 
Kieffer, Gen. lii.-*. Hymen. Fam. t ynip., 1902, p. 74. 
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Head large, cheeks broad, sides of face adeuhted. Antenne filiform, 12-14- 
jointed in the fanalc 14-15 in the male. Thorax opaque, or semi opaque^ witb 

two more or loss Wfll defiiu'd {tnrap-idal fjrooves and with the jxi-tcrinr margin 
truncate. Anterior parallel line, median and lateral grooves prewnt. Seutellum 
rugose with two large fovea; at thv bai>e. Wings hyaline, radial area open at the 
coata, areolet wanting. 

Type, Cynipa rhoeades Bouehe of Europe. 

lylax gleefaoma {Litmi), 

P.WKow. Herhor. Portat., 16o6, p. 709; Velh<'h, Scalig. Ubstrv. llecat., 

I, lem, pi. L\. tig. 1; Malphigi, Op. Omnia, Vol. I, pt. 11, 1686, p. 22, pi. ix, fig. 24; 
Bi^A^NKAART, 8chou»Bui^. der Ruspent 1688, p. 186; Reacmub, Mem. £Qsk. Insect., 
Vt l III. 1737. p. 640. pi. xKi, figs. 1-5; LiNift, Fauna Suee., 1746, p. 949; Wftat- 
giita Hesa, 1747. p. 107. 

CynipH gUchomx Linn!;, Syst. Nat. ed. X, 1758, p. 55.3; ibid., cd. 12, 1767, p. 
017; Fauna Suec., ed. 2, 1761, p. 386; BrOnnich, Prod. Insect. Siaelland, 1761, 
p. 16; ScopoM. Entoni. Carn.. 176.3. p. 27.3; MCm.kr. Fauna. Insect. Fridrichdal, 
1764. p. 67: Zool. Dan. Prodr.. 1776. p. 1 JT: Fabiuciiix, Syst. Fnt.. 1775, p. 315; 
Spec, luijcct., Vol. I, 1781, p. 403; Mant. ias«et., Vol. I, 1787, p. 2b2] lintom. 
System., Vol. II, 1793, p. 101; Syst. Ptei., 1804, p. 143; Bbrusnrout, Outlin. Nat. 
Hist. Gr. Brit., Vol. I, 1769, p. 162; Fouhcroy. Entom. Paris, Vol. 11, 1785, p. 386; 
Viu.i^H.H, Linn:ei Kntom., Vol. Ill, 1789, p. 70; (Imklin, Linn<5, Sy.st Nnt , ed. 13, 
1790, p. 2G49; OuvitK, Encycl. Method. lustect,. Vol. V, 1790, p. 788; CmtisT, 
Naturf. der Insect., 1791, p. 480, pi. 57, fig. 2; FiacufiR, Vers. Natufg. Lievland, 
Ed. II. 1791. p. 341; CV.DKnujKLM, Faun. Ingric. Prodr., 1798, p. 143; Schr.wk, 
l auna Boicn. Vol. II, 1802, p. 210; ScmhOkknsteik, Vcrz <I Hathkafer, 1802, p. 19; 
Walckenaeh, Fauna Paris, Vol. II, 1802, p. 26; JuHi.\i:, Nouv. Mcth. Class. Hymen., 
1807, p. 286; Incbbald, Ent. Weekly Intell., Vol X, 1861, p. 171 (adult and 
gaU). 

DipIoU'/n's fjfirhotna; Latkeillk, Hist. Xat. Cni.st and Insect., Vol. XIII, 1805, p. 
207; Lamaiuk. Hist. Xat. Aninml. .«an.s Vert., Vol. IV, 1817, p. 163; ihul., ed. 2, 
\ol. 1835, p. 372 (galLs only); DviaLml, Mum. Acad. Sci. Paris, V'ol. XXXI, 
1860, p. 965 (adult). 

Aiflax yUrhnnice Hahtig, Zeitseh. fCir Ent.. Vol. HI, 1811. p. .342; Kat.tkndach, 
Ver. Natiir. PriMi^- Rheinl., Vol. XIX, 1862. p. 22; Pflsmzenf., 1874, p. 4H8; Mao- 
LACU1.AN, Tran.'s. Knt. Soc. Lond., Vol. V, Scr. 3, 1866, p. ix; Wkyk.nbkugh, Tijd- 
scbr. Entom., VoL XVII, 1874, p. 167. 

Aiilfix ylcchotiice Hahttq, Zeitsch. fftr. Ent.. Vol. IV, 1843, p. 412; Taschex- 
BElio. Hymen. Deut,>hl., 1866, p. 132; Thompskn. Opusc. Entom., 1877, p. 809; 
Mayu, Europ. Galleub. Cynip., 1882, p. 7; Verli. Zuol.-Bot. GeacU, Wieu, VoL VII, 
1902, p. 287; Cambbon, Ent. Month. Mag., Vol. I, ser. 2, 1890, p. 314; HtBRONTinrS) 
Erganzungsheft. .S<hles. (ii-scll., 1890, p. 194; Ualea Torre, ( at. Hynu-n.. Vol.11, 
1893, p. 120: Kii IM !( Hull < Tl ^t Xat Mctz. ser. 2. Vol. X. 1902, p. 94. 

Diaslrophun gieckoiiKE fx Ht-M k, Jahri). ver. Xatur. Nasidau, Vol. XVll-XVIII, 
1862-63, pp. 211, 212, 248; Runow, Arch. Ver. Fr. Natur. MeeklenbuiK, Vol. XXIX, 
1875, pp. 43, 63; Matr, 15 Jahrb. Comm. Oberrealseh, Wien, 1876, p. 7. 

.4 ulnx ijUchomath Marshall, Ent. Month. Mag., Vol. IV, 1868, p. 274; Muujee, 
Entom. Annual, 1872, p. 10. 
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LipotAene* gteckoma FOimtbr, Verb. Zooi.-Bot. Gewll. Wien, Vol. XIX, 1809, 

p. 336. 

Li]>^>f>thrt\r^ i^ffrh tmaliA MARSHALL. Ent*>m. Annual. 1S74, p. 117. 

Diai<trophuj< sinuiis BASeitTT, Can. Ent., V ol. XIII, 1881, p. 95; Abumicad, Trans. 
Am. Ent Soc., VoL XII, 18S5, p. 294; ibid.. Vol. XIV. 1887. p. 134; Dallk Tom, 
Cut. Hymen., Vol. H. 1893. p. 109; Math. Verb. Zool.-Bot. Cosoll. Wion, Vol. LII, 
1902, p. 287; Cook. Ohio Niit.. Vol. Ill, 1903, p. 428, figs. 66HJ0; ibid., Vol. IV, 
1904, pp. 119, 120, 126, figs. 86, 106 a. b. 

A%dax similis DXLla Tobae and KiianrKit, Gen. Inwct. Hymen, Fun. Cynip., 
1902, p. 75. 

Femah. ITcad black, finely nicfv-o-piinrtntr on the vprtn\ nnd pn>tf<riorly, 
face roughly nnd <U.stinctly aciculate, mexJian ridge rugoso-punctate. Antennje 13- 
jointed, rufous. Collar black, aciculate with a patch of dull golden yellow hairs 
laterally. Thorax bbek, aomevhat diining but not polished, evenly reticulately 
punctato. Parapsidal grooves broad, deep, ver\' distinct and n.inowly converging 
at the scutolluin. Moflinn line at srutellum very short. Anterior purnllcl lines 
rather long, ijiining and distinct. Laieml grooves long and distinct. Pleura; aci- 
ctilnte. Soutellura blaek, nigoee, fovea at base lai^, deep and shining. Abdomen 
black or fttceotis. shining. Ix-gs rufinH, elaw.s black. Wings hyaline, veins yellow- 
ish brown. Cubitus not reaching the first croas-veiu. Radial area open. Areolet 
wanting. Lengtli, 2.5-3 mm. 

OaU. (Plate XIV, Figs. 1, 2, 3.) On the petiolee, leaves and sometimes on the 
stems of ground ivy {filechoma hahmcvn). Monothahunous when dmple, poiy- 
thal.imous when compound. The <lm\>\c trail' arc n)iind. prf^n. nnd covered with 
short hain>. When compound they are verj' irregular in form and size and have two 
or more larval cells, which ate held in position by coarse fibres. When diy and old 
thegalLsare brown, with a thin pa|Mr-!ikc outer covering, which sometimes duappeara 
when lyiniT on thr eronnd through the winter ami the bleached fibres aunotmding 
the larval celKs look like littlo burnt. Diameter, 6~2d mm. 

Habitat. Europe; Massachusetts; New York; New Jersey; Connecticut; Ohio; 
Illinois. 

Aylaz leavenwortbi {Baaseti). 

Anti^trapku* latvetmorUd BAaairrr, Trans. Am. E^t. Soc., Vol. XXVI, 1900, p. 

310. 

AuUix Uavenmrlhi Kikffek, Bull. Soc. Hist. Nat. Metz., ser. 2, Vol. X, 1902, 
p. 94; DALiiA ToKRE and KiSFFEit, Gen. Ins. Hymen. Fam. Cynip., 1902, p. 74. 

AnOMtrophw gilphii CtUiEiTB, Bull. III. St. Lab. Nat. Hint., Vol. Ill, 1891, p. 
192, pi. ix, fig. 1 .'^nd 2: Dai.i a Tdkiit:, Cat. Hjmipn., Vol. IT, 1803. p. 107. 

Aidax silphii Kikfkkr, Bull. >oe. Hist. Nat., Vol. X, ser. 2. 1902, p. 95; Dalla 
Torre and Kieffer, Gen. Ins. Hymen. Fam. Cynip., 1902, 74; Mayr, Verb. 
ZooL-Bot. Gesell. Wien, LII, 1902, p. 288. 

Female. Ileatl black, opa<|U<', very minutely and densely striate, median ridge 
somewhat flnttoned, mandibles rufous, vertex nnd cheeks den.soly cntlptiirrd, in 
form of microscopic pits. Antenuic ll-joinietl, dark rufous, first two jomt.s darker. 
Thorax black opaque, very finely and densely punctured. Farapsidal grooves 
distinct. iMe<!ian groove btoad at t he scutellum and t niceable tO the collar. Lateral 
grooves distinct. Anterior paxailel lines rather long. Fleune opaque, finely ptmo- 
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tate. Srut^^lhim black, rugoso-punctato. fovojp large and doep, somewhat shining. 
T.fc;^: nntcrior pairs dark nifous. middle and hind pair very dark jntehy hrown. 
AI)domen pitchy blacii polished. Wings hyalme, veins delicate and rather faint, 
radial area open. Areolet wanting. Length, 3-4 nun. 

Male. DifTera from the female by being smaUer and the aotenxue IS-jointed. 
Length. 2.75-3 inm . 

Gall. (Plate XIV , Figs. 4, 5.) On the tips of the steins ol rosin-w< r (Sil- 
phium inteyrifoUwn and Sitphium jHrfoUaiwn). Polythalamoiu. Abrupt, sub- 
globidar, twnor-Uke swelhngs. usually stunted with a1 lortc'd growths of leaves and 
stems. Green when fn»sh, dark brown and woody uhm dry. Int^Tiially (fig. o) 
it is compoecd of white pith in which are many larval cells. Length, 30-75 mm. 

HMlvl. Illinois (Champaign and Nonnal); Viiginia (Petersburg); Mte. of 
Oeoigia {Bfacon Co.). , 

The types of .1. leavenmjithi ami .1. xilphii ait* ht'iore inr niid \ cannot 
find any tliHtnaics betwwn thi- two. Tlif ^all on Plate ua.s made 

from one of Prof. Gillette's types of .1. silphii. The type of A. kavenworthi 
is in the collection of the American Entomolo^cul Society and the gall is 
in poor condition. 

Ajlas Udniatiit (Gilldte). 

AiUislTophus laciniaiua Gillette, Bull. St. Lab. Nat. Ilist., Vol. Ill, 1891, 
p. 104, pi. ix, fig. 3; Daujl Torrs, CtA. Hymen., Vol. II, 1893, p. 106. 

Aulax fonmatos KiBFFEK, Dull. Soc. Hist. Nat. Bfetz, ser. 2, \'ol. X, 1902, p.. 94. 
Dalla ToitiiE and Kikffkr, Ci-n. Ins, HjTnen. Fam. Cjnip., 1002. p. 74. 

Fenude, Head black, ofiaque, face rather coarsely aciculate, median ridge with 
a few coane punctures or pit.s, vertex and sides densely sculptured, vertex with a 
broad furrow extending up from the antenna>. Mandibles rufous on the median 
portion. Anteniue 1 ^-joititrd. black. Tliomx Itlack, npnqne. finely nnd deeply 
sculptunni. Parapsidal grooves distinct. Me«lian groove continuous from the 
scutellum to the collar. Lateral grooves distinct. Anterior parallel line short and 
somewhat shining. Scutellum coarsely wrinkled, bifoveolate. Abdomen rufo- 
piceour-. polished, globose. Legs including the coxa- black, tip of femora, tarsi and 
anterior tibite rufous. Wings hyahne, veins faint. Areolet wanting. Length, 3 
mm. 

Afofe. Like the female, except with the abdomen black and 14-jointed antemue. 

Length, 2 mm. 

Gall. (Plate XTV, Fip fi.^ In clu^tfr^^ on the receptacles of the flowers of ro.sin 
weed {Silphium laciniatum). Individual galls are egg-shaped and from 4 to 5 mm. in 
length. 

HviniaL Illinois (Champaign). 

Actt)rding to Mr. C. A. Hart the gulls occur in wtll-riprnt W, lu althv 
looking flower heads, but do not show until the weather has ivmo\ed the 
uninfested flowerlets. They are always produced in the sterile flowers 
of the disk, toward the center. 
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The typos are in the Ulinoi.s State Laboraton' of Xuluml History and a 
pair was sent to me for study by Mr. Hart. The species is closely allied tu 
A. leavenwortki. The figure of the gall on Plate XIV is a copy of Gillette^s 
Ulustmtion, and is much enlarged. 

Ijlax ratal {GiUette). 

Anh.^trnphug rufus GiLLETTE. Bull. J?t. Liib. Nat. Hist., Vol. Ill, 1891, p. 195; 
Dalla Torre, Cat. Hymea., Vol. II, 1893, p. 107. 

Atilax ru/u* Uatr, Verfa. Zool.-Bot. Gesell. Wien, VoL LII, 1902, p. 388; Kwp- 
vvAi. Bull. Soc. Hist. Metz, ser. 2, Vol. X, 1902, p. 93; Dalla Tosaa, a«n. Ina. 
Hymen. Cynip., p. 74. 

Female. Head rufous, vertex bluck or blackish, very finely and minutely punc- 
tate. Antenna; 13-jointed, rufous. Thorax black, very finely and densely punctate. 
Paiapndal groove fine and distinct. Median groove not quite reaohing the two 
vnn- short anterior parallel lines. Lateral pnx)ves di-tinct! PleTine and siile-j of 
collar ruffnis. Scutellum vcrj' finely sculptured with two large, broad, shallow 
fovea; at the base. Abdomen rufous, somewhat darker doreally. Legs entirely 
rufous. Wings hyaline, veins faint and delicate. Areolet tranting. Length, 2.50> 
3 mm. 

Male. Similar to tho female but with 14-jointod nntrnnrv. Length, J 2 2l) mtn. 

GtUl. (Plate XJV, Fig. 7.) In the stems of rosin weeds {Silphnim laciintUum, 
Silphium per/oUatumf SiljAiwn inUgrifaUum and SUpkium ItrdnnthiMUxmn). 
Tliere in not the slightest indication of a swelling u{)on the outer part of the stem 
and the larv.'p r in small oval cells in the pith of the plants. 

Habilat. lUinois. 

Two type Specimens were sent to nic by Mr. C, A. Hart. Thry are in 
tlie Illinois State Laboratoiy of Nufnnil History. The figure of the gall 
on Plate XIV was made from one of Prof. Gillette's types. 

Aylax gUlettd Kieffer. 

Antiatropkua mitwr Qilusttb, Bull. 111. St. Lab. Nat. Hist., Vol. Ill, 1891, p. 

196; Dai.la Tohhk, Cat. Hymen.. Vol. II. 189.3, p. 10ft. 

Avlnx qiUrUri KfrFFrH. Bull. Sr,r, Hi-t \at. Metz. ser. 2, Vol. X. 1902, p. 95; 
DAU..V Torre and Kieffer. Geu. Ins. Hymen. Fam. Cynip., 1902, p. 74. 

Mtde and ftmaU. Allied to A. rufu» but the collar is deeper rufous. The pnrap- 
sidal anfl median grooves do not app<'ar as sharply defined furrows, but oidy as 
hmad slightly depre--i'd liiie< with -I(lp^ll^ .-i.Ic^. Tlie fovi-.v of th*- soutellinii an? 
rather dwj) at the imfn\ extend tar back and arc not separated by a sharply 
defined septum, but by a broad slightly elevated ridge. The scutellum is also 
longer in proportion to its luvadth and is perceptibly narrowed at the sides, 
about rniilwMv nf the length. Length of male, 1.50 mm.; of female, 2 mm. 

Gall. Same as in .rl. ru/us. 

This species was bred by Prof. C. P, Gillette from the same stems of 
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SilphiujH cuntuining -1. ru/m. Two typos of minor are before lue and 
I regard this speries to be nothing more than small s]xrcimens of A, rufu9 
with ill-defined i^arujisidal and median grooves, llie types are in the 
Illinois State Laboratoiy of Natural History. The name A, minor b pre- 
occupied by a European species. 

Ijlu piflim (Woi9h). 

Avhatrrtphun piiium Walsh. Am. Ent., Vol. II, 1870, pp. 73. 74. lig.: AsHMEAfc, 
Trans. Am. Knt. Soc. Vol. XII, 1885, p. 294; ibid., Vol. XIV, 18S7, p. 134; Giixette, 
Ent. News, Vol. III. 1892, p. 247; Dalul Tobbb, Cat. Hymen., Vol. II, 1893, p. 106. 

Aulax piauvi KiEFFKH, Bull. S<»< lILst. Nat. Metz, spr. 2. Vol. X, 1902, p. 05; 
Dam V TivTun and Kikkfkh. (Icn. Ins. Hj-men I'arn. Cynip., ltK)2. p. 74. 

AscUpunliphtin Mcphnnutidii AsuUHXit, Can. Knt., Vol. XXIX. 1897, p. 203. 

Atdax OtfhawtidU Kieffer, Bull. See. Hist. Nat. Bfets, set. 2, Vol. X, 1002» 
p. O/i; Dai.la Toukk and Kikkfkk, Cion. Ins. Hymen. Fam. Cynip., 1902, p. 75. 

Frniale. Head varvin^ from rufous to almost black. \i rtrx usually black, con- 
fluent ly aud almost microiicopicully punctate. Antetmic 13-jointed, tenuioal joints 
nifous, sometime darker. Thorax rufous, aometunes marked with black or almost 
wholly hrown l)la<>k. opa<(u<>. very finely and confluently punctata". Parapsidal 
proovfs finr, Iiiit r!i-tinct, rather \vi<lely -ppHrnto l <it tlie <riifcll!ini. Me li;in proove 
not quite extondinj; forward to the end of the anterior parallel lines which are smooth 
and shining. Lateral graovcs prc^nt. Scutellum rufous or blackiwh brown, rugoeo- 
punctate, fove» laiKe» broad and abnoet confluent, and only faintly sepaiated by a 
fine ridpe. .Midonien dark l)rown, polished. Legs rufous. Winj?;* hyaline, voina 
<ielicate. Radial area closed; cubitus vciy faint and delicate. Areolet wanting- 
Length, 2.75-3.50 mm. 

Male. Darker than the female. Heed and thorax veiy dark nifous or brown, 
abdomen almost black. .\nt< nnae 14-jointed. Legs very dark brown, joints some- 
times paler. I><npth, 2-2.75 mm. 

GuU. (Plate Xl\', I'ig. 10.) On the stems of Lyyudisma jtincca. Monothala- 
raous. Round or oval, pea-like, containing a central cavity. It is soft, pithy and 
internally consists of a dense wliitish spongy substance which ultimately becomes 
quite hard and frmiprif t niiniirtn " 12 nun. 

Habitat. 2vcbraska; Mis^oviri; ?iouth Dakota: On-gon. 

T liavr ('xamim-d the tyj>es (»f tlie flies and galls of Atdvpiadiphlla steph- 
anotidi.t in the United Stato National MuM-nni, and 1 cannot find any 
<]iiri'ren<<s betwee n these and tliose of .lnh.'<lropliiiji pi'.sinn, neither speeifi- 
eally nor fienerically. The palls of .tfrphanofiilis are from ( >regon and Mis- 
souri and an> said to be found on a ii{MH:ies of tSiephanoiin. 

Aylax taraxaci {Aifhiiwad). 
Gillellea taraxdct Ashmf.ad, Psyche, Vol. \1II, 1897, p. 69. 

Aiihir tarnjrr, ; Ixuh kk, Hull. .^oe. Ilisi. Nut. Metz. ser. 2. Vol. X. 1902, p. 93; 
Daixa ToHKt and JvitrFKR. Cien, Ins. Hymen, l am. Cynip., 1902, p. 75. 
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F«mafe. Head black, faco Huljopaciuo. nhapovncd; top of head ft-ebly and 
mirnwopicfilly «hapn'<'nr«l. M;iinli!>lc.s pale rufous wit!i Mark tpctli, hi trnf ;it<\ 
Antcnme 14-jointcd, nearly as long as tlie body, brown black with Up of pedicel 
juid fint joint of flagellum honey yellow. Meaothonx polished with the diric micro- 
aeopically shagreened. Side^ suix)paquc and more distinctly ehagieened. Parap> 
Hdfil trmovr^ flisfinet, parallel and u idt ly ^t-parated. Metlian groove vagtieiy »lefincd. 
Anterior parallel lines .short, and only visible in certain lights. Scutellum smooth 
or nearly so, with two niu-row, oblique foveae at the base. AWonien bhick, polished. 
Legs: oozn black, femora brown blaek, toward the apex as well as all the tibie and 
tar>i, lioney yellow, tho tibiie at the middle and the two or three terminal joints of 
the taiNt obfuscntnl. W in;^ hyalinn. vt ln-^ l>Iacki^f radial arcft open. Areoiet 
distinct, small, triangular. Leiigtli, 1.5(.> nun. 

Jlfafe. Similar to the female. The antennas are slightly loQger, the third joint 
hooey yellow only at the Imse. All the femora, except the anterior tips, blaclc 
Mar^^inal and costal cv\\< more or les.s confluent. Lon^rtli. 1 10 mm. 

Giili. (Plate XI V, Fig. 8.) Along and surroundmg the petiole or midrib of the 
leaf of the common dandelion {Taraxaieum Uxraxaetm). Potjrthahunous. Pithy, 
irregular, oblong .xwellini;s, usually composed of knotty ^Mrellings and occurring 
topethcr .md formiiiK. "Ijioiiu irrcitulnr gall*^. Length 2.5 -5(J mm. 

Habitat. Minnesota (\^ '"ona); New York; Canada (Ontario). 

Aylaz ehiysoth&nmi BeiiietmOUer. 

Ahhix rhryaoUumni BevtbnmOlusr, Joum. N. Y. Ent. Soc.. Vol. XVI, 1908, 

p. 46, pi. ii. 

Mtde and female. Head nifous, vertex piceous in the female, wholly black in 

the male, very finely and minutely punctate, opaque. .Antenna? 14-jointed in the 
female, rufou-: 1." joititcd in thr male. Mack. Thorax lilark in hnth ^r<\r^<. very 
minutely and evenly punctate, subopaque. Parapsidal grooves obliteratecl anteri- 
orly, ver>' fine posteriorly and convergent at the ftcutcllum. Anterior parallel hnes 
very indistinct and scarcely reaching the middle of the thorax. Median groove 
wanting. Lateral grooves soniewhat distinct. Pleura- finely .'<triute. Scutellutn 
black, rugo.*!e with two pit-like foveie at the ba.-^e. Alnlomen black in both sH'xe.s. 
Legs rufous. Wings hyaUue, veins distinct, brown, radial area open, .\rtolet want- 
ing. Length of male, 1.50 mm. ; of the female, 2.50 nun. 

Gall. (Plate Xl\', Fig. 9.) On the st^ms, usually at the tips, of a species of 
Chr;/si>thnmniix ( Hxftiovi'i). Polythalam<»us White and flen.Kely coven'd with a 
white felt-Uke i)ulx>!jcence. Elongate, rounded or clul)-^ha|>ed, enlurgenienti^ of 
the twigs. llVliite and pithy inside with many scattered larval cells. Sometimes 
two or three galls are in a row on the same branch. Length, 15-90 mm. Diameter 
12-20 mm. 

Habitat. Arizona (.Tuf'^O'i). 

Ayi&x bicoior {Gillette). 

Antistropkm bicf>h,r Cir.LKTTK, Bull. III. St. Lab. Nat. Hist.. Vol. Ill, 1891, p. 
197; D.\LI-A ToRHK. Cat. Ilymrn , 11. IWKJ. p. 100. 

Aulax bkolor KiKKFLK, Hull. Soc. lli.»t. Nat. Metz. wt. 2. \ oi. X. 1902, p. 94; 
Dalla Torre and Kibfprr, Gen. Ins. Hymen. Fam. Cyuip., 1902, p. 74. 
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Female. Head black, finely and densely MutptuKd.nmndibles except tips rufous, 
face between eyes and mouth coarsely aciciilate, frontal ridge rather prominent, 
o<Tlli in nearly a strniEht line. Antenniv dark mfons. ir^-joiiittnl, third and fourth 
juuit.s equal in length, 13tb joint about as long as the two preceding together. Thorax, 
including pleuiw. densely and finely sculptured. Parapsidal and median grooves 
distinct and extending to the collar. T.uteral grooves and anterior parallel lines 
plainly niarknl. Snitelhim pctilptiin d like t!ic i Hemothorax, fovcre at base scarrely 
separated, and appearing as a deep transverse groove. Abdomen rufous, polished, 
second segment occupying a little more than one tbinl of tbe dorsum; third segment 
very broad» and microscoi^cally pimctured on the apical portion; stieoeeding seg- 
mr^nt" to the seventh all fxpoinl and rnfhcr dett'^cly pimrtim-d ns p^rn under a 
high jX)wer lens; venter rather prominent, and ovipositor sheath projecting slightly. 
Feet: the tarsi, tibiic of front pair, and joints of all the legs more or less rufous, 
the remaining portions black. Wings hyaline, radial cell open, all the veins except 
the two t ransven^e. very weak. Areolet entirely wanting. Length, 3 mm. 

Habitat, Illinois (normal). 

The type of this species was sent to me for examination by Mr. C. A. Hart 
In geneml ap|)eamnce and color it is like Atthcidea bicolor, but the putap- 
sidal grooves are different, the radial area is open at the costa, and the 
cubitus almost reaches the first cross^vein. The gall is not known. 
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1-3. Aylnxyleciiuma (Liiiiu'). 
4, "i. " Irmrnworthi ilin^'^it). 
a. " laciniatus (<jiilctto). 



10. A'jlaz inxiun (Walsh), 



7. Aifhix ntfiifi (( iillr(li')- 

8. Aiilax inmxnri { XAxwwivX) . 

9. '■ chrifHitlkannii Hfiilciitniillor. 



.'i!T.Of'57> 

Article XII.— MAMMAI.S FROM THE CAURA DISTRICT OF 
VENEZUELA, WITO DESCRIPTION OF A -NEW SPECIES 

OF CIIR0T0PTERL6. 

Bt J. A. Allen. 

A short time since a small but interesting collection of mammals was 
received from the Caura region of Venezuela, collected for the Museum by 
Mr. M. A. Carriker, Jr., during November and December, 1909. The 
26 specimens contained in the collection represent 14 species, of which one 
proved to he new. All of the larger species are represented by one or more 
coni|>lete skeletons. 

Tho Museum had prfvfmi.sly received, in HK^» l'.)()2, a considerable 
collcf tion of nianinials i'rcin the vicinity of Ciudad Bi»li\ar and the L<j\v«'r 
('aura collected by Mr. SaiuiicI M. KInjres, reported iiixtii by uw in Volume 
XX of this Hullctin.' M<».st of tlic >])(•< ics in the C'aniktr ttillection are 
represcnied iii thf Ivlage.s colkciion. but Irom very different Kn-alities. Mr. 
Carriker's collection was made on the Rio Mato, the lurge.>t western tributary 
of the Rio Caura, and on the Rio Mocho, a tributary of the Rio Mato. 

The monkeys here recorded have been kindly determined by Dr. D. G. 
Elliot, who is now monographing the Primates. 

1. Bradypus tridactylus flaccidus [Uray). 

One s]iP( impn, a very yniint; female apparently in first pelage (total 
lenj^th 2iiO iiiiin. IWo Mato. N<»v. 'A. 

Thf 1)im1\ |)cla<;e is dull drab, w iili the niiii|) wliiiish. xaricil elsewhere 
with small pauhes of white; faic umi iliroat wliitt* with a taint tinge of 
fulvous; narrow black e\e-6tripes. The hair of tJie facial region is entirely 
different in structure from that of the body, being fine and bristly. Although 
so young, the dentition is fully developed, except that the teeth are small. 



■New Mammabi fmm Venpzuetft knd Columbia. Bull. Anw^r. Mus. Nat. Hist.. Vol. XX, 

1904. pp. .327-.33.5, Oct 

list of Mitniniak from Veiuzut-la. collected by .Mr. duimul M. Klages. Ibid., pp. 337-345. 
Oct. S, IWM. Annotftted Ust of 40 sfwctea. 
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2. Tamarnlna longieaiid&to {Wagner), 

One specimen, adult female, Maripa, Dec. 21, in the usual straw-coloted 
pelage. 

"Total length, 1070'; tail, 505; hind foot, 90." Skull, total length, 133; 
occipito-nasal length, 127; greatest width of braincase, 42. 

3. Pnediiiii^ cbMiiil {ThfrmaM), 
Two speeimem, adult females, llio Mocho, Nov. 20. 

4. Sciunis flammiler TJiomas. 
One specimen, adult male, Rio Mocho, Nov, 24. 

5. Behmu astnans giMgnlaiii (Wagner). 

One specimen, adult female, Hio Mocho, Dec. 4. 

6. Pteronura braBiliensis {Ziinmermann}. 

Two specimens, male and female, both old, Rio Mocho, Dec. 8 and 10. 
Skin and complete skeleton of each. 

The collector's meu.su rement.s and notes are as follows: 
No. 30190, c?, total len>;th, 1585; tail, 575; huui foot, 19.5; circumference 
of neck just behind ear, 375; circumference of chest, 540; circumference of 

tail at base, 250. Soles of fret hlar k, lips flesh color. 

Xn. ;}()1f»l. total l('n;;tli. l.'i.U); tail, .530, hind foot. 174; circum- 
fereijce of iict k jiisi Ix liiiul eurty, 3.S0; circunjfen'nce of clicst. ,'yoO; circum- 
ference of tail at bH.-)C, '2U). Soles of feet black, lips Hesh color. 

Skulls, cond} lobaiial length, d 152, ¥ 157; z^vgomatic breadth, o' 95, 
9 91. 

The female has the whole throat and foreneck, from the lips to the breast, 
pale jellowish white; in the male the chin and upper throat are white, the 
foreneck broadly and irregularly streaked with while. 

7. Tajra baibara barbaia (Linnatu). 

One specimen, adult female, llio Mocho, Nov. 29. "Iris brown, nose 
and soles of feet black." 

1 Meamirenients are In miUimeten. 
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Tlif colleelor's measurements are, total length, 9UU; tail 390; hind foot, 
lOo. Tlie specimen is glossy black, with the head and neck gray in strong 
contrast; the throat^spot large, \'-shaped> and deep jeDow. 

8. Nasoft phttocephftU AUen. 

One specimen, adult female, Rio Mocho, Nov. 24. "Iris blown; nose 

and soles black." 

Collector's mensnrrnients, total lenjitli, 943; tail, 10.'); hind foot, 90. 
Skull, total length, 120; condyiobasul U'li^th, 111; zyp)matic breadth. 59. 

This specimen agrees closely in all respects with the type, from Suapure, 
Venezuela. 

d. Paniplaijrx k^ipleri Peten. 

Two specimens, Rio Mocho, Nov. 29. 

10. Ohrotopteras canikeii sp. nov. 

Type, No. 30181. J ad., Mocho, Venesuda, Dec. 6, 1909; eolfected by M. A. 

Carrikor. Jr.. for whom tho s]wips is namerl. 

Above dark Real brown, the basal jwrlioii oi the liairs buff, tlie extreme tips 
whitish, giving an ahno^t imperceptible grayish wash to the surfaec (nearly abflent 
in some specimenB); noae, chin, and a broad band paaang below the bane of the ean 
blackish brown; throat, brt'ast. and middle of abdomen pure white; siilfs :ui«l anal 
recion crayish brriwn. restricting the wliite tn the median ventral art'.-i; nu tubranes 
very ilark brown or black; ears lighter brown with an extremely narrow whitish 
margin; under side of fore-arm fleeh-nilor, the proximal third and the humerus 
covered with short grayish brown hain, which extend also on to the immediately 
adjacent niciiibratH' wherr thoy arp longer and wliltish; under surfacf of hind limbs 
flesh-color and naked; membranes naked, except us above stated; nose-leaf blackish 
brown, V-shaped, broad at base and acutely pointed. Tail short, rituated close to 
the base of the inteifemoral membrane, not easily recognized in the diy skin. 

External mensim»mfnts (type): "Length, 90 mm.; tail. 9; expanse, 356." 
Fore-arm, 47 thumb (s. u.). IS; 3d metacarpal, 39; 4th. 41; 5th. 47; tibia. 23; 
hind foot, 15; calcar. 18; ear from head, 19, from notch, 24; tragus, 7.5; nose-leaf 
(dry), aljout 5 mm. high by 5 wi<le at base. 

Skull, greatest IciiRtli, 20; condylobasal It ntrih, 21; V)!vsilar length. 1?^: palatal 
length. 9.5; zygomatic breadth. 12; p«istorbital eoastriction, 4: hn ailth at canines. 
4.8; mastoid breadth, 12.8; depth of cranium from sagittal ridge to btisi-siphenoid. 
11.$; depth d[ crest, 3; length of upper toothrow (including canine), 9; greatest 
length of mantlible, 10; depth from coronoid proeess to an^, 7; length of lower 
toothrow, 10. 

The type is a veiy fully matured male, with the sagittal crest highly 
developed; in young males and females the crest b absent or only slightly 
developed, and the measurements both external and cranial are less. 
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Represented by 7 specimens (skims and skulls), 2 males and 5 females, 
all taken on the same day and at the same locality. There b practically no 
variation in color, except that the younger .s[>eciniens have the dorsal surface 
darker than the old male type described above. 

The collector's external measurements of the series are as follows: 



No. 30181, <^ , total length UO; tail, U; expanse, 35ij. 
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Chn<ii'j)li riis ftirrilicri is much snuilkr tli tn C. aurifini, and \cry clitl'erentlv 
colored, but in general structure and pruiiortiun^., absence of fur on the 
membranes, the striations on the outer half of the ear, and in the characters 
of the skull and teeth it agrees in all ea^ntial details with that species. The 
pure white underparts, however, render it a striking species, almost unique 
in Phyllostome bats. 

11. BflolosiuB obieurai Geofroy. 
One specimen, Rio Caura, Vcnezueia, Oct. 15. 

12. Aloaatta macounelli LUiot. 

Two specimens, males, one old, the other a young adult, Rio Mato, 
Nov. 3. 

No. 30193, c?, total length, 12-10, tail, 6oO; hind foot, 162. "Skin of 
face all black; feet and tail black; iris brown.** 

Xn, 30 1 1)4. , total length, 1 180; tail, 657 ; hind foot, 156. " Iris brown, 
face, feet and tail black." 

.Skulls: ■'i'otal length, old d', 132, 6^ juv., 103; zygomatic breadth, old cf , 
S2, juv., 71. 

13. Ateles variegatas Humboldt. 

AUhs Ixhebutii AxxEN (not of I. GcofTmy), BtiU. Amer. Mus. Nat. Hist., XX, 
1904, p. 344. 

One specimen, adult male, Rio Mato, Oct. 30. 

''Length, 1930; tail, 930; hind foot. 198. Soles of feet and face black, 

except lij)s and spot over eye whitish; iris hazel." 
Skull, d, total length, 162; mastoid breadth, 75. 
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14. Oebvfl tpienlAtos EUioi, 

Cebm/almlius Aixf.n, Bull. Amor. Mus. Kat. Hbt., XX, 1904, p. 344. 

Six speciinen.s — 3 skin.s witli skulls, 1 skin with skeleton, and X addi- 
tional skeleton: Maripa, Riu Caura, 3 adult males, Oct. 9 and 15; Rio 
Mocho, 2 males and a female, Nov. 14, 23, and Dec. 8. 

The collector's measurementii and notes are: 

No. 30197, 4f , total lenj^th, 969; tail, 480; hind foot, 135. Maripa. 

30195. c?. " " 960; " 190; " " — 
" 30199. cf, *' " 935; " 500; " " 130, Kio Mocho. 
« 30198, ^, " " So8; " 455; " " — « « 
" 30196, 9, " " 865; " 480; " " 123, " " 

Xo. 3019S, jtiv.. ' iris hazel* face nearly entirely white, only brown- 

i.sli (ju uo.se; .soles brownish blark." 

Xo. 30100. $ , ' iri.s hazel; feel brownish black; face brown above eyes; 
ciun \\ hiti.sh Ue:>h color." 
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These specimens, like the series recorded by me from the Lower Caura 
in 19M {L €.), present a wide range of individual variation in depth of color. 
Thus, of two males in the present collection, one has the linjbs .strongly 
sufTiLsed with yellowLsh rufous, ami the median line of the back dark rufous, 
deepeninsr on the posterior ]):irt of the dorsal iirea to redfliKh chestnut, and 
the ventral .suriact- briirhi nitons; in (he t»ther the limbs are faintly suffused 
v\ith pale fulvous, the l)ii< k w iili di ep vellowish, and the hairs of the ventral 
surface bnjudly tipped with fulvous. In the female the upper anus and 
shoulders are fulvous, the whole dorsal area dull dark brown, and the hind 
timbs are dark brown with a strong rusty wash. The tail varies from nearly 
imiform grisxled yeliowbh brown to grizzled rufous brown, with the lower 
and upper surfaces nearly concolor, but in one the apical half of the lower 
surface is yellowish white, and in another there is a subapical area of fuU 
vous about three inches tn length. 
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Article XIII.— ON THE GENUS PRESBYTIS KSCH., AND *LE 
TAKiSIER' BUFFON. WITH DESCUlFriONS OF TWQ 
NEW SPECIES OF TARSIUS. 

By D. G. Eluot, D.Sc, F.R.S.E., etc. 

For some consiUcrahk' tiinc mammuIo^Mst^ liavt" employed the term 
PreshiftiJi Esrh., 1821, for tin- irt nus coutainiug the 'Lungurs,' a-s antedating 
F. C'uvifi'j* genus Scmtiopithvcus of 1825. It seems, however, that there 
are two genera earlier than either of these* Latiopyga Illiger, 1811, and 
Pygathrix E. Geoffroy, 1812. The first of these (Lanopyga 111. Prodr. 
Mamm. et Avium, 181 1» p. 68) oontained two species, L. nemoewlaim*, and 
L. metUana Lion., each however, belonging to a separate genus. lUiger 
did not select either of tlie species as the type of his genus, and therefore 
it was perfectly .in accord with our code and customs, for E. Geoffrrn' to 
sel<'<-t for his new genus Pygathrix (Ann. Mus. Hist Nat. Pans, XIX, 1812, 
p. •)()) the first of Illigrr's species, L. nemfr-u.9 Linn., ns its type, thus leaving 

ni<iifan/t Linn, as tlie tyjM' of Jji.nnj)jj(jit, which h antedated by Cercopi^ 
ilnTi(,'i Krxlehen, and hecoines its .synonym. 

Pi/fjdtlirix, tlicrcttire, lu'iiii; apparently the oarliest generic name 
pix»po.st'd for tlu' ■ I^ngurs,' must be employed, and Presbytia becomes a 
synonym, having been proposed nine years afterwards. 

Buffon in his Histoire Naturelle described a little animal, which he called 
'Le Tarsier' and of whidi he gave an uncolored figure and the following 
description: "Le poU du Tarsier ftait une sorte de kune longue de six k 
sept lignes, fort douce, de couleur cendr^ noir&tre sur la plus grande partie 
de sa longueur depuis la recine, et de couleur fauv^fonc^e k son extr^mit^* 
sur le dos, la croupe et le ventre, et plus claire sur le reste du corps: ii n'y 
avait pre.sque point de fauve .sur la tSte, elle etait grise cendr^, principale- 
ment h renHn)it rlrs joues-, f)i\ il avait du poil long; le cendr6 paraissait 
aussi avcc It' fauve Mir tout le corps, Ics jiicds etaient nus." Then ffillows a 
(l('>( ri|)iiori of the It-tth, thirty-lvvoia number, witli two incisure on tuu h jawl 
The larsi arc hare. This specimen was evidently a young animal ais is shown 
by the black isli gray color of most of the polage, the brown hue, which 
characterises the adults of all the known Tarsier in var) ing dcptlis from 
pale to dark brown, not having yet assumed the ascendency. The fact of 
this specimen having had but two incisors in the upper jaw, either proves 
that it was immature, or else all other described Tarsier belong to a differ- 
ent genus, for the adults all have four incisors in the upper jaw. There 
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b one exception, the T, haneanw Horsfield from Java, which is stated to 
hare had but two upper incisors, but as it is also described as having had 
hilt five teeth in the molar series on eat li >u\t\ It is evident the la,st molar 
had not yet appeared, and it had not obtained its full complement of teeth, 
oflirnviso it would represent still another generic form, as Huffon's Tarsier 
liiid tliensiml six teeth in the molar scries, viz., three premolars and three 
iiii>l;ir> c»ii each side of httth jaw^. The (|iM'>ii(»ii now arises what was this 
animal described bv HulVou, and what spt i ir> aiiujii^' the known Tardier 
does it represent? So long as but one specie.^ \vu-> rctugnizcd, there wa.s 
no difficulty in giving it a name, 7'ar.Yiiw spectrum of Storr & Pallas, founded 
upon Buffon's description and figure, but as soon as more species were 
known, the difficulty at once arose, as to which one of these represented the 
original 'Tarsier/ for Buffon gave no locality for hb specimen. 

The species with bare tarsi all come from the Philippine islands, con- 
sequently it must be one of those known, or one yet undiscovered. lint 
BuiTon's example was a young animal, and the young of all the bare-legged 
Tarsier are so much alike as to be indistinguishable . if the locality 
whence (hey come is unknown. Inhere are three forms in (he Philippines 
\\ hi( h ha\ »' received naiiifs, phiiipjx ns 'i.s, snufjhircnsis and one al)oiit to be 
puhli-Iied l)v Mr. ( i. Miller, and it is impossible to say that " I^e Tarsier" 
docs, or dot's not, belong to one ol" ihe.se. Wc have no right to gue.ss ai its 
habitat and so arbitrarily fix one for it, and compel some re<'ognized spe- 
cies, whose habitat is known, to have its name become a synonym. We 
only know that " Le Tarsier ".belongs to the group with bare tarsi and nearly 
naked tail, but which species of the group it represents b not possible to state. 
As, therefore, there is no way to define, without doubt, the status of Buffon's 
* Lc 'j'arsicr." it must take its place atuong tho.se forms that are indeter- 
minable and Tur/tim spectrum must be dropped from the list of recognized 
S|)ecies. All other known species of Tar.'ihis, from islands outside the 
Philippine Archipelago, have the tarsi haired to the ankles. 

Tftriins saltator sp. nov. 

T!fi>e locnliti/. Island of Biniton. Type No. 124992 U. S, Nat. Mueeum. 
Qcn. char. Tail bare save apical tliinl which » spanely haired, tarn hairy 

to llic anklf'S, foot Imin-l In tr>. -. m:nuliblo slhirt, ;nifl .isff-nrling ramtis compara- 
tively narrow; (ei'th siiialier Uuin Bornean or I'hjiipjiine examples. 

t'ulor. 1 on head, sides of face and neck, upper lip and narrow collar from 
beneath ears passing above ahoutdere and across back between shmilden rusty; 
top of head and back of neck to hack wood brown, hnii - t ipjM'd with black and ihesic 
tijrs e-d'^r the hrown beneath thftn to apprar darker than W(H)d brown when looked 
at ironi alx)ve; nxiildk" of back bufi'; ruuips ocUraccous; thiglis tawny ocluuceoiis. 
darker than rump, outer side of arms and legs below knees ochraceotis buff; inner 
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side of araw whitish IhiIT; under ports of body and inner side of legs cream buff; 
base of f ur alate-eolored and this shom through on underparts ulnuMt becoming the 

dominnnt hue; tliroat ^iti'l i!{iprr pr\rt of brfaat rist r<<\ar. Tho thront is- rrnlly 
bare in tht* type, but the fur on ciiin, sides of thmat a\ul hrea-st at bji.se of tliroat iw 
rust color, aud it is deemed probable tliut the n»t of throat would be the same or 
very similar; hands and feet buff; fingen and toes reddish l»n>wn; tail at base 
covered with en^am buff fur; hairs on apical tWril dark brown; bare portion of tail 
prout's Itrown gradiiiK into bmwnisli hlack nn ^kin. '"dull rfnitUsh brown in life" 
(collector); ear lurred at base, n-iimiiukT bare dark burnt umber. 

Meawranmia. Total length, 361; tail, 228; foot, 68 (collector). %ull: total 
length. 37; oeoipito-nasal length, 35; hensel. 23.3: intertenipond width, 23; zygo- 
matic width. 2^1 5: palatal length. 13.1); width nf palate Ix twnrn last molars. .9; 
medlau length of nasab, .48; length of upper molar iseries, 15. 1 ; length of maudible. 
24.1; length of lower molar series. 12.6. 

The ty])e is an adult I'miale and is rather con.spirtif)tis far its ni>ty color 
and tlif piileiu ss of ihr lower back and nnup when < <»ntra.sicd with the rp.st 
of the ii]»|M T |iart>. It i> |)!ilt'rand the thighs redder than Bomean or Pliilii)- 
pine exaiiiplea and its furrfd tarsi ai uuec separate it from the latter .species, 
and its bare tiiil from the Celebes P. fusciis. From T. baiicanm Honifield 
from Java it differs in its rust color and lack of gra v anv where in its pchige, 
and in having the foot haired. Horsfield's description is not veiy full, but 
what he gives of the color of his specimen does not accord with the present 
type, but his specimen was immature and consequently it is impossible to 
say what color the adult would have, and I do not have any Javanese 
examples for comparison. As a nde the immature Tarsier is darker and 
iuorc grayisli than the adtdt. Ilorsfield's description of T. hanratius is also 
(»f an imniatnre individual and he gives no vkiill ineasurenicnt^, so it will 
be nece.s.sary to have a specimen from Banku, Java, the tvpe localitv, to 
a:»certaiQ what it is. 

Tarsius bomeanus sp. nuv. 

Type locality. Sandak River, Borneo. Type Xo. 142242. U. S. N'at Mus. 

Gai. char. Tarsi haired to the ankle, foof to toes; apical tliinl of fail haired, 
rest bare except at root; molar st-rics larger tlian in T. aulhtlor, palate longer. 

Color, Foa'hca<l, top of head and sides of face rusty; middle of back, outer 
side of anus, and lower back gmyish brown; rump smoke gmy; outer side of lei^s 
slaty gray with a msty patch below knee; inner side of arms whitish gray: of legs 
mou.sc gray; face ochniceou.s bufl; tlinntf niid chest l)rownish, the .slate cr:iy of li.ise 
of fur doiuiruiting the browu; rest of untler parts slate gray; liairs tippe<l wuli wiut-> 
tsh; tail whitish gray at root; bare portion reddish brown, paler beneath, haired 
pari gymyisb brown darker at tip; feet reddish brown; bantis and toes darker 
brown; enr? blackish brt>wn. 

Mcasiircmcnla. Total length, 310; tail, VM; foot, OS) (collector). Skull, total 
length, 36.1; occtpto-nasal length, 33.6; hensel, 22.1; intertempoial width, 23.1; 
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zygomatic ^dth, 23.8; palatiil length, 14.6; width of palate betwcfen laat molan. 
.84; median length of nasals. .64; length of upper molar serieg. 12.3; length of 
?T>!uuUble. 23.4; length of Icavlt molar series, 12 ;>. Skvill of an ohl :i<Iult: tot;U 
length, 39.3; occipito-nasal length, 36.4; henael, 20.1; intertemporal width, 28; 
zygomatic width, 28.4 ; palatal l«ngth, 14.3; width of palate between last molars, 
.03; mediaQ length of naeals, .58; length of upper molar series. 12.9; length of 
mandiUe, 27.5. length of lower molar series, 13.7. Skull only, no eldn. 

From T. pli Uipiwrma this form can at once be distii^bhed by the hair 
covering the taisi and foot; and from T, saltator by its larger molar teethe 
wider and longer palate, narrower occipital region of the braincase. The 
type in color resembles closely an »ample of 7. f^Uippensu about the 

same age fruiii Mindinao, Philippine.s, and probably therefore the adult 
would be darker than the nilliton Island specimens. It would seem that 
the Tarsierfrom the Philippine Islands are the only forms whieh have bare 
tarsi, as Mnrsficld's fijrniv exhibits the tarsi haired to the heel of the foot» 

the latTtT and the lot s only being bare. 

I am ind('l)tr(i lo my friend Mr. Ct. S. Miller, Jr., Curator ol the Depart- 
ment of Mammals in the U. S. Xational Museum, whu louaed iiu- all the 
specimens of Tarsius in the Museiuii, and so enabled me to describe these 
new forms. 
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ArtidA XIV.— A NOTE ON SIPHOSTOMA PELAGICUM 

(OSBECK). 

By John Treadwell Nichoi^. 

Jordan and Everniann in Bulletin 47 of the U. S. National Museum 
give the mnr^f of SiphfKfUnna pelagicum a.s: "Tmpical parts of the Atlantic; 
wcasioniil in the West Indies; very common in th<' .Mediterranean." I,;if!'r 
(p. 2H.37) th<' vaH<lity of the West Indian rerords is questioned. i his 
leaves the western Mniits ul' the interesting range ol' the fish prac'tically inde- 
terminate. Tlie eoileeiions of the American Museum of Natural History 
contain a series from drifting Gulf weed In the Atlantic, whidi helps to 
define these limits. Hiey were collected from a ship bound from New York 
out across the Equator. The fishes are from 32** N., 42f* W. (1 ) ; 32^ N., 
42*»W.(2 9); 32»N.,41*» W. (2d*l 9); 31* N.,40»W. (1 9); 30»N.,39^ 
W. (1 c? 1 9 ) ; 211° X , .3S° W. (3 ). The stations are marked (•) on the 
accompanying sketch chart which has ocean currents indleated by arrows. 
On the chart are also marked fx) the localities where I'tiiophryiie huirio 
was obtained, as (hr relationship between the ranges of the two species is 
interesting. Both were taken at one station, 32° N., 43° W. Jn^t beyond 
our most .^southeasterly station tor .S. j^fnfficum the ship from wiijeh col- 
lecting was being done experienced fresh trade winds which made further 
examination of the weed and its fauna impossible, and almost iuuueiliately 
the weed itself, which had been such a prominent feature of the ocean's sur- 
face since leaving the coast, disappeared. Both the Pipe Fish and Mouse 
Fish hide in the drifting 8arga98um which they resemble so closely as to 
escape the notice of predaceous fishes. Their habits are then sufficiently 
alike to probably bring them into competition. 

With our specimens of S. jH-UKjirnm are careful color notes taken when 
they were fresh from the water. The fi.sh were for the most part pale brown- 
ish olive, more or less handed, very variable, btjt with certain constant 
marks, as a dark mark at the to[) of the ^'ill cover. Below this the gill 
eover is wliite with two or three yellow or i)ron7e marks. A hmgitudinal 
dark mark in front of the eye, and a white blotch lu iir the base of the pectoral 
hu. lri.«» generally bronze with a tendency to white below. Vertical white 
bais on the sides prominent in the female. A well mariced male fish had 
the following colors: Pale brownish olive above. About twelve pale bands 
across the back, margined in front with dark. Sides anteriorly with short 
\'ertical whitish bars alternating with whitish dots, giving a chequered 

16S 
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appearance. (Another specimen had a row of obscure white marks on the 
sides.) A row of dark marks at each of the two angles of the ventral surface, * 
which anteriorly alternated with the whitish barsy becoming the dark spaces 

between them on the sides. Dorsal pale with five or six darker marks at 
its very base. A well marked female fish had the following; colors: Pale 
brownish olive, paler below. Sides with narrow vertical white bands, best 
defined vent rally, which broadened and faded posteriorly into the lighter 
spaces between darker bands. A few of these dark bands were decidedly 
darker than the rest. Still further back the dark baiul^ hcc iimc imperfect. 
(In another fish some ol the whitish lateral bars extendctl, I'atlctl, across the 
back to form about thirteen pule bands, each margined in fnjnt by darker. 
Thb same specimen had the anterior ventral [xirts yellow.) Dorsal fin pale 
with vertical marics of darker. A single female fish had the following aber- 
rant coloration: aboi'e mottled with blackish, graybh brown and gray» the 
colors arranged more or less in darker and lighter cross-bands. Marks on 
the white gill-cover area greenish instead of bronze or yellow . Tris dark, 
more or less mottled above, white below. Caudal spotted with blackish 
and whitish at its two edges. 
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Article XV.— A NOTE OX THE IDEXTFrY OF CARANX 
F0H6TEIU CUVlEll & VALENCIEXXES. 

Bt JOHir TktEADWELL NiCHOUS. 

The writer has recently had occasion to examine the t}*pe of Caranx 
foT^eri Cuvier Valendennes in the Paris Museum, No. 111-214-ai 

from Lsle-de-France( and also specimens from Malabar and Celebes on 
which the species was no loss based. The specimens are in good condition, 
and belong to a species quite distinct fnm that described from the Hawaiian 
Islands as Caranx forsfcri in Vol. 2H, Bull. U. S. Fish rommission for 1903, 
which fisli is' niuf*h closer to, if indeefl it is difTorcnt irom ('. fnfii,-{ 

The types oi ('(intii.r m(ir(jin(((u.s (nil and ('. r}i(tlnhitu.'< ulenkins) in the 
U. S. X'ational Musouni, us also the description and plate of C. rlrrate (Jor- 
dan & Evennuun;, Vol. 23, Bull. U. S. Fisli Com mission for 19iKi, have been 
examined and the three nanras are considered synonyms of Caranx fonleri 
Cuvier & Valenciennes. 

A diagnosis of Caraiur fonAtfi as here understood follows: A rather fust- 
form fish, with rounding forehead-outline suggesting C. hippog, but not 
so high. Margin of gill opening either plain or with a small spot above. 
No spot on its posterior margin as in Curtinx hipjws. Head about 3.5 in 
length (o notch of caudal fin. Depth about 3 to 3.5. Eye about 4 to 4.5 
in head. Maxillary 2.1. A single row of rather small teeth in jaws. Breast 
scaly. Curve of the lateral line about 1.6 in straiirht portion, on which are 
about '.]() sc utes, iho.se on peduncle noticeably broafi. Soft dorsal and anal 
moderately falcate. Pectoral about e(|ual to head. I), about VHI-I/iO. 
A. ll-I, 10. The most noticeable characters are the scaly breiusl, curved 
frontal outline, broad scutes on peduncle, and low vertical fin-ray count. 
As defined the species is a variable one, but it b a natural and readily recog- 
nisable unit which will apparently not bear subdivision. 
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Article XVI.- OX TWO NEW BLEXNYS PROM FLORIDA. 

By John Treadwell Nicbols. 

Stetliinmotm takU^ nov. sp. 

A aittgle specimen (American Museum No. 2S36), 19 mm. Icmg obtained in & few 

inches of water on rocky shallows at Sand Key. off I\ey West harbor, Florida, Feb. 
24. 1910; a place frequented by umill Pnmnrpntrtds, wrasses, and surgpnn fishf'« 
Color tawny; orbital cirri whitish; ialfnil line pusteriorly with linear dark red-bruwn 
marks; daric bars on cheeks. In spirits colois much faded. Body narrow and 
strongly comprefssed. Head 5 in bodj'. Depth 6. Eye 4 in head. Mouth large, 
the jaws about ecjuiil. Tfcth in jnwn rathpr larjte. conical, curved, appan-ntly V>ut a 
single row. Body scaleless. Orbital cirrus | diameter of eye, with a broad tlat 
expanded end. Gill membranes broadly united. Lateral line present, poorly de- 
veloped. Pectoral well develojicd, with 8 or 9 rays, about 2\ in htnid. Ventral 
Innjr and sloridrr, 2 ray-', placod far forward, alxmt 2 in hra<l iJonsal oripn about 
oppobile nuddle of pectoral. The fin entirely made up of spines, shortest anteriorly, 
]tat spine joined from near its tip to the rounded caudal, which is pnctically un< 
joined to the anal 6n. D. X L. A. II, 23, the spines slightly shorter than the roys. 

This little fish belongs vather with the aictic than the tropical Blennys. 
Its occurrence at Key West would be surprising were it not that its nearest 
ally, Stathmonaha hemphHIUf came from there also. From this species it 
diffeis considerably, notably in the large orbital cirrusi laiger pectoral and 
ventral, and different fin-count. 

Bleimlus fabbri* nuv. sp. 

We hnve one mnW sjiecimen (.Vmerican Museum N'o. 2.i'i7). 15 mm. Innp. taken 
from seawml in sliailow water at Miami, Honda, Jan. 24, 1910. Color when alive, 
tawny, mottled, forehead white. In spirits greyish with pale blotches. Head equals 
depth, 3.2 in body. Eye 3 in head. Teeth comblike, in a single row in jaw.s. No 
apparent canines. Hody scaleiejw. A simple, rather stout, jttiintfd firbitul rirrus 
about I diameter of eye. A rather lung external nasal tuix'. (>i\\ ini-inbrjines 
united, free from the isthmus. Lateral Hne incomplete, not reaching t i|) of |i«ctoral. 
Pectoral about equal to head. Ventral long and slender, 1.5 in head. Dorsal XI, IH, 
the rays slightly longer tlian the spines, — the last one joined to the caudal. A.20. 

Thi.s little fisl'i looks like B. furorum from which the shorter orbital 
cirrus, incomplete lateral line, dorsal-caudal attachment, and different color, 
distinguish it. 

^ leUa— for thf yucht ' 'IV klit ' fmtn which tlie spcciiiit'ii was nbtuloed. and whose 
owner. Mr. Alessaiulru Fabbri. lius directed exieittlve fish coUectlns la Florida tn behalf of the 

American Musw'um of Xaturnl Himorv. 

* fitbhri — in hoimr i>t Mi'ssrs. Ernesto (j. and Ale*snn<Jro Fat)(>ri, lh:(i;;L'li wIim^*- fncTKy 
And generosity the Ainericuu Museum has obtained this tiaU and many other iiiterestlos forms 
from Floitda. 

lei 
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ArtldA Xra- NEW OR LITTLE KNOWN REPTILES AND 
AMPHIBIANS FROM THE PERMIAN (?) OP TEXAS.* 

By E. C. Case. 

Order Cotyu)6AUBIA. 

Skcu< op Dwdedes phateolinus Cope. 

In 1905 (Jour, of Geol., Vol. XII) the author gave a preliniinan' descrip- 
tion of the Diadectidre based on two specimens in the University of Chicago. 
TTie first. No. 1075, is a nearly complete skeleton, but the lower jaws are in • 
position and the skul! is preserved in such a refiiictnry matrix that only (he 
external features could be nuulf out. The second, Xo. 1078, is an inipertVct 
skull. riic specimen here dcsc n'hed " is nearly perfect, lacking only the 
prciuiixilliiries, thv articular |)nrtiou of the left quadrate and the lower jaw^j. 
The prcscr\ aliou is espet iully favorable as the skull is little distorted and the 
details of structure can all be made out 

Upper surface. The posterior portion is marked by a very coarse sculp- 
ture but this does not extend much anterior to the orbita. beyond this the 
skull is comparatively smooth except the anterior end of the nasals which are 
marked by a series of pits arranged in an elongate sculpture. The sutures 
are so indistinct that the limits of the bones can not be made out. The 
upper portion of the skull is u)u<>h narrower than the lower so that the dis- 
tance across the posterior end of the upper surface is not more lhan half of 
that across the articular surfaces of the (juadrate bones. The pineal fora- 
men is "enormous" in size. Near the j^osterior end of the skull there are 
two deep j>its in the position of tlu^ su|)eri(ir temporal foramina in the Diap- 
sida; in oth<'r spe< iuicus 1 have iliought that 1 detected perforations of the 
skull at this point but tliere are certainly none in this skull. The character 
seems to have been an extremely variable one. 



' Tlie followiriK rle.scriplions wfre prt*imrfil in ihc conrs*- »f work conducted iin<Jer a grant 
from the Carnegie Institution of Wa^htn^on nnd are published In Bdvunce of the final paper 
by arrangement with the Carnegie Innltatlon and the American Husenm of N&tural History. 

- No. 4839, .\riieriiaii .Mii^euiii of Natiirul History. From t he iii ikt la y«'r of foii^Ionierate, 
III An-her Couutjr, Texait. a few miles soiilli u{ itie town of Duiide«, diMOVorcU by the author. 
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Poahrior asjtect. The tniipiial eondyle is wider th;in lonp and is ex- 
cavated on the upper border by the foramen inagnuiu su that it presents a 
broad hetui-^aped outline. The articular face for the atlas concave and 
there is a deep pit for the continuation of the notorhord. The foramina 
for the exit of the posterior cranial nerves are not apparent, but a deep pit on 




Fig. 1, tHadtf^$ pAawolt'ttut. No. 4839, A. M. N. H. Superior aspeci of vkull. X i 
Mt. sixe, 

either side of the hasioccipital may have k'd into tliem. The sutures be- 
tween the variiMis bones f(iniiiii<: thv [)f)Nterior phite of the skull nmnot be 
made out, but it is a))parent tiujt the parnfciiiitn! biHK* wn-^ \vv\ ^hort and 
joined, ahnost at ont-e, the (h's«-»'n(liii>r pn >< «■.-,>«-.-. ol dir >qii;iiiHisal and the 
quadrate. I have described ' two p<Tt(»raiions in the posierior portion of 

■ Jour, of Geol., vol. XIII, p. 127. 
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the skull in the position of the post-tempcrai foramina and likened the 
condition to that of the turtles; in thb specimen I find only two deep pits in 
thb position. 

Lateral surface of the tkuil. The quadrate rises almost vertically; the 




Fig. 2. DiadtcUt phateoitHut. Same skull as in I'ig. I. Posterior and Uteral aspects. 
X I mt. die. 



anterior border is attached to and somewhat overlapped by the bones of the 
postorbital region; near the upper end the quadrate turns at a sharp angle 
and joins a process of the paroccipitnl. The quadrate is quite similar to 
that of the turtles. No trace of a columella auris was found and if present 
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it must have been very Aort and stout. The opening of the auditory canal 
is not apparent but it must have been almost directly opposite the angle 
described. 

Lower nirface of the skuU. The basioccipital joins the basisphenoid hv 
an indistinct suture. The ba>isphenf»id ends abruptly in front just anterior 
to tiie ba.sipter} fjoid processes. There i> no pre>()lienoid rostnun: a short 
and ver)' stout process excavated longitudinally by a deep pit on its lower 




fig. 8. Diaaedn phuttAiwu. Same skull as In Flc. 1. Inferior aspect. X I n*t. sIm. 

surface is attached to the anterior end of the basisphenoid; in other speci- 
mens this region is perfectly smooth. The lower surface of the basisphenoid 

is penetrated in the median line by a single f(ir:micn, in the Pelyoosauria 
and Rhyncocephalia generally, there are two foramina in this position for the 
passage of the interna! carotid arteries. In other specimens of Diadccies I 
noticed no foramina in this position, but one was probably present. Poste> 
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riorly the basisphenoid wideiu and the lover edge is coiitiniied backward 
as a sort of flange overdangiiig the basioccipital. This edge b excavated by 
a notch in the median line and the notch is divided by a narrow partition 
which b continued backwatd as a ridge on the lower surface of the basi- 
sphenoid and then divides, probubly following the line of tlie basioccipital- 
basisphenoid suture. On either side of the dividing nd^r there b a deep pit, 
probably the opening of the Eustachian canab. In the Pelycosauria thb b 
a single pit. 

Posterior to tlu-ir articulation with the hasij)t( rygnid procp'-;ses of the 
ba>i-|ih('n()i(l the |)ter\ fx^'id*? pass backward as vertical jilate.^ to join the 
(jiiadraie, luit the vertical platen are curved so u.s lo a{)|)roxiiiiatelv follow 
the curve of the outer wall of the skull, and thi.s leaves no great spiu e between 
them. Anteriorly the pterygoids nearly, but not quite, meet in the median 
line; pushing forward they articulate with the inner edges of the maxilUiries 
or with the palatines. The anterior ends of the pterygoids are covered by 
phites attached to the maxillaries; these occupy the position of palatines and 
probably are such, but their position underlying the pterygoids is very pe- 
culiar. In other specimens I have traced an incomplete ectopterygoid but 
none can be made out in this one. Between the nia.xillary plates (Cope)» 
or palatines (Case), there is left quite a space in which lie the prevomers. 
These arc vertical plntcs of considerable hei^rht but ver}' narrow on the 
palatal suriaec T'he u|»[)er cd^'o of the |)o>teri()r ends flan' out to join the 
pterygoids or palatines, but at the auicrioreiKl the plalea are strictly vertical 
and touch at the upjn r edge a single vertical plaie in the median line of the 
skull. There are traces of a few elongate, conical teeth, irregularly arranged, 
on the lower surface of the prevomen. 

Longiiuditial tectum of, the skidl. Hie brain-cavity shows the sharp 
downward bend posterior to the epiph\-sis mentioned by Cope in hb descrip- 
tion of a cast of tlie cranial cavity. Anterior to the otic region there b a 
very large foramen which probably gave exit to the seventh cranial nerve: 
it is likely that other nerves escaped through the same opening. Anterior 
to this forjHiicn, the walls of the brain case are formed by solid descending 
plates, the ali^phetioids, attached t»> the under side of the roof above and 
uniting \\ith each other and the basis[)henoi(i b<'l(>\v; thc\ may be traced 
f(»rwai(l as tar as the anterior ed^e u{ the orbit, nicciin;: in ilie mid-line below 
and t'onuiug a long l avity open at the anterior end, wiiich sheltered the long 
anterior prolongation of the brain shown in ( '(»pe's cast. 

Anterior to the basisphenoid and joining the short anterior rostrum is a 
single vertical plate, the para sphenoid (ethmoid). This «ids somewhat 
abruptly behind the point where it joins the basbphenoid, but extends up- 
ward until it unites with descending plates above. It remains in contact 
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with these pli&tes to their anterior end> and beyond them, it is united by 
cartilage to a median prominence on the lower surface of the nasals. The 
lower edge of its anterior half is in contuet with the upper edges of the 
prevomeis. This plate is similar in all respects to the bone fitrurefl by 
Broom as the ethmoid in tin- skull of Lystroaaurua latirosfris and by the 
author in the skull of Ditncinxlim giffOA. It is a direct continuation of the 
paras[)ji»'n(»id rostniin of the basisphenoid, ev(Mi if it is not a part of it. In 
the i'elycosauria there is a well developed presphenoid rostrum and iu the 




Fig. 4. DiadecUs phaset^inug. I'pper titjun-. a iruii5ver-i<- >i-< tirm of the skull at center 
oforbttf. al, aliaphenoid; p(, Mctlon of pter^-goid; 6«p. biuiiifplieuoid. Lower figure, a longl- 
tudltisl section of the skull. al».r. alinphenoid. rlnht side, seen ftom wttbtn; «M, etlunoid: 

pr.r. prevutntr, riirht M'\<- vix.r. maxillary, riiiht ^u]<- . nrhit: pi, bMiSfrtlCIIOld; bo, bud- 
occipital; v. optMiiiig for :>«.-veiiiti, and perhupti uther cntuiul nerves. 

Specimen described below, Dimetrodoii (jujnst the ethmoid b directly 
attached to its anterior end. It b my belief that thb plate b in part, at 
least, derived from the parasphenoid and represents the beginning of the 
unpaired vmner as stated by Broom. The anterior, toothbearing, paired 

elements are true j)revom«'rs. 

In the article in the ' Journal of ( ieoioiry ' the author suggested the possible 
relationship of Diadectea to the turtles on the following counts: 
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I. The turiii and relations ot' rlu- (jUMdratc 

II. The de^a'uerate palate and the di>a])|)(«aring tran>\ tT>e bone. 

III. The ab.sence of teeth on the pulutiiies and ptervgoids. 

I\\ The absence of a paru^phenoid rostrum on the basisphenoid bone. 

V. T^e absence of pievomeis and the presence of an anteriorly placed 
single vomer (parasphenoid). 

VI. The method of entrance of the Internal carotids into the brain 
cavity. 

\'II. The presence of paired descending plates from the roof of the 
skull anterior to the brain case. 

.Of these numbers, IV, V, and VI must be modified. 

IV. Several .specimen^ >^how no trace of the parasphenoid rovtiuin; 
this one sl^ows a short and dci^t neratf process. Versluys has recently shown 
the presence of a purasphenoid in Dcrimn-hvbjs. 

V. This is wrong. There is a separate parasphenoid (^ethmoid, vomer) 
and distinct paired prevomers in the median line. 

VI* In some other ^)ecimens there are no foramina perforating the 
loveer surface of the basisphenoid, in this there b a single large foramen. 
The corrections do not modify the conclusions drawn in the first paper. 

IlECOXSTRUCTiON OF Diadectes pkaaealinm Cope. 

This reconstruction is based on specimen Xo. 4(»>n4, Am. Mus. Xat. Hist. 
It consists of a nearly anatomically perfect skeleton, lacking only the skull, 
the atla.s and axis, a few ( aiidal vrrtclinr and many of the bones of the feet. 
The lower jnw is in <ri>(id |)rr>('r\ atii>n and >lio\\ s that dif animal l)i'l(tn^'s 
to the suUie species as (he skull. No. 4s;iU, tk'M rihcd aliovc. >o the only 
points left in doubt are the structure of the caqiu.^ and lur.^u.-., ilu- ininiber 
and arrangement of the phalanges and the exact number of caudal vertebrse. 
The specimen was found In the upper conglomemte layer on the south side 
of Godlin Creek, in Archer Co., Texas, by the author in 1908. The 
skeleton was worked out and reconstructed by Charles Falkenbach of the 
American Museum. 

In 1907 the author pjihlished a n'const ruction of DiatJrcfes based on the 
verA- perfect skeleton in the University of Chicago but the present .si>eclmen 
indicates several error-;, notably in regard to the j»lates overh ing the anterior 
ribs and in the IciilmIi of the tail. Thr forni and prop«irtions of the present 
rcfon>tnictinn arc sniijcct lo little donlit. The pf)'<ition of all the presacral 
vertebne ha> ixcn dctt'iiiiiiit'd hv fit.-, heiui i n tlu- fragments with the excep- 
tion of a single plate; tliis renders the position and number pretty certain, 
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but if ire add the axis and atlas there is one more vertebra than in the Chicago 

specimen. 

The atlas as shown by the Chicafro T'niversity specimen number 1075, 
has a simple disk-like centrum with the neural nrch composed of two sey>nmte 
halves. These latter strongly rex inhle the same elements in Dinirtiodnn. 
The articular face of the occipital condyle is placed at a >tn»n<,' aiij,'le to ilie 
muin axis of the skull, so that if it arliculaleU directly with the face of (lie 
atlas the skull \Yould have been held at an angle to the vertebral column; 
to avoid this there must have been a large preatlantal intercentrum. 

The axis resembles the succeeding vertebne in general form but the spine 
u thinner and expanded somewhat anterO'posteriorly. It b not greatly 
higher than the spines of the other vertebne. 

The remaining cenicals and the dorsals are similar in form. The 
neural arches are broad and strong, the zygapohyses are flat and there is a 
well developed hyposphene-hy pant rum articulation throughout the pre- 
sacral series. The spines are all stout and low with slightly expanded, very 
rugose upper ends wliich are stronjriy suggestive of the presence of a row of 
dermal plates overlying tlie neural spines a> in I'lin idsdnrui*. No trace of 
siK h plates has been observtni in any specuuen, iiowever. There are no 
true lumbars in the sense of any vertebrae being without ribs, for the first 
presacral has a short rib co6ssiiied with the transveise process. There are 
two sacral vertebrae, not united into a sacrum, but with reduced zygapophyses 
and evidences of a veiy close union between them. The anterior caudals, 
up to the fourth or fifth, have free ribs, beyond this the ribs are anchylosed 
to the transverse pnx'esses and are rapidly reduced to a rudimentary cotidi- 
tion. The tail is as long as the presacral portion of the column, but the 
vertebrje do not assimie the elongate form which indicates the presence of a 
ver\- slender tail. Between t!ie fifth and the sixth vertelme the first ehevrrjn 
ajipears anfl these continue to the extremity of the tail. 'I'he du'vrons !;nd 
the spines of tlu- caudal vertebne indicate that the tail was somewhat tiat- 
tened vertically as in the alligators. 

Intercentra of small size occur in the specimen in Chicago but are not 
preserved in this specimen. 

The ribs. The atlas probably bore a pair of slender ribs of considerable 
length, but thu is indicated very imperfectly in the specimen, llie ribs of 
tlie axis are short but broader, showing an approach to the triangular form 
of the three following n'l>s. The ribs of the third, fourth and fifth vertebne 
show a well defined articular end with a distinct neck, but in common with 
all the rt'st of the ribs there is no division into capitulum and tubeixulum. 
The htvdies of these rif)"- are expaniled into thin triangular plates, with tlu' 
front edge straight and the posterior edge drawn out into a point which 
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overlaps the succeeding rib; this forms a strong protection for the anterior 

thoracic re*;ion. The following rihs arc of normal form, gradually increasing 
in size to the t-i^hth or ninth and then dec reasing. The sixtli, seventh and 
eighth are overhiin l)y thin, narrow, plates which continue backward the 
prute* tion of the tiiorucie region to a point opposite the posterior end of the 
scnpuhi. In the first restoration of Diadectes it was thought that the ex- 
panded anterior ribs were also plates overiying the ribs, but thb is shown to 
be an error. 

The bones of the shoulder girdle are separated but show the same diar- 
aoter as previously described; the animal was distinctly narrow chested, 
with the bones of the girdle strongly interlocked. The anterior edge of the 
clavicle was so far forward that it was very close to the angle of the lower jaw. 
In common with many of the Permian and Triassic reptiles, Diadeetcf had 
practically no neck. 

The linih.t were exceptionally stout and short and the feel very wide and 
stumpy. There are only a few of the carpal and tarsal bones preserved. 
In the reconstruct ion they have been placed as nearly in the correct position 
as pu.%»ible, but the i-esult is very doubtiul. I'he metapodial bones are all 
very broad and short and the terminal phalanges are spatulate and rugose, 
showing the presence of a broad, blunt nail. 

The f)ehi» is complete but has been badly crushed in fossilization so that 
it is much too narrow and the ischium and pubes are not horizontal as they 
were in life. The ilium rose almost vertically and at right angles to the other 
two bones. 

No trace of uMnmitml rihs have been found in any specimen of Diadectes 

but it swnis pn^bablc that such eU nients were present. They occur in most 
of the reptiles of the Permian which are related in form or habit to the 

Diadectids. 

I'he u{)p» aran< !• of this ereatnre, with its large head. >liort neck, narrow 
chest and round body; with its short stumpy leg.-s and feel resembling lho.se 
of a land turtle, and its alligator-like tail, must have been sufficiently bizarre, 
but not more so than that of many living reptiles. Perhaps Ht^trma 
would be the most similar among living forms in attitude and proportions^ 
if the cylindrical tail were compressed into that of an alligator, the feet 
shortened and the claws blunted. It is difficult to form any idea of the 
habits except that the animal was herbivorous, of low brain power and 
sluggish movement, and it can only have offered a passive defense to such 
animals as the carnivorous IVIycosaurs. The strong girdles, the powerful 
limbs with well form(il articulations and esperially strong nigonities for 
muscular alta* hin( nt, the closely knit and well toinied carpus and tarsus 
all indicate a terrestrial habit. The broad, short feet with powerful spade- 
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like terminal phalanges which were covered by powerful nail-like claws 
have strong resemhlances to those of certain fossorinl forms such as the 
fjopher turtle of Florida, (i<>i>}irni.'< iMili/pliniiu.'i. It seems probahlc that the 
iiH)i rested fairly tiat on the grt>und with a pad raising the carpus and tarsus 
slightly. A small fragment of shale Irom the same region in wliieli this 
specimen was found carries two footprints of a smaller uniiual, probably u 
Diadectid; in this only the impression of the daws and of a fiat pad are 
shown. 

I believe these animals to have been hannless» sluf^h, terrestrial herbl- 
▼ores; possibly fossorial in habit, at least to the extent of excavating burrows 




Fig. 6. Hei-onstructlon of tbe ttkeletou of l>(«(/cd«« pAii«c'«/wiW«. X inat.slze. 

for their protection. Tlie attitude was habitually prone and they could not 
elevate the body on the limbs even as much as an alligator can, nor could 
they develop any speed even for short intervals. Finally : These Diadectids, 
the type forms of the Cotylosauria, can not be retained in the ancestral 
j»os!tion in which Cope placed them, the I'hyncof ephalian double arch 
can not be derived from the skull and the animal is otherwise too highly 
specialized. The mounted skeleton hears out in form, proportions, attitude 
and probable haiiit, the sn^^i^t ^iioiiN prex ioiisly made by the author that these 
aaiuiHls are the nearest diM overed tonus to ilie ancestors of the turtles. 
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New Reptiles. 

DiadMtM maariEws sp. dot. 

Type: Three large lumbar vert«bne. No. 4392, Am. Mus. Nat. Hist, 

Cope Coll. 

This species is indicated hv the not uncommon ocnimnce of espec-ially 
lai^e bones of this ^cniis. Size, however, is not >iifii( i(>m alonr to indicate 
distinction aiuong the rcpliles. Three large vertebra' ^Iw certain cliarart(>rs 
sufficiently distinct to warrant the separation ot the sj)e( ies. These are Iroui 
the posterior portion of the eoluma and are of a size to ^'u with such femora 
as are indicated by the fragmentafy specimeits Nos. 4361 and 4379, 
Am. Mua. Nat. Hist, Cope Coll. The vertebm differ from other known 
forms in their greater sise and in having the fatses of the hyposphene and 
hypantrum nearly horisontal instead of being inclined at an angle of nearly 
45^ to the vertical axis. 

Mea9wements. 

mm. 

Height fi (Hii the bottom of the posterior edge of the centrum to the base of 

the s[)iii<> ........... 146.5 

Height of the posterior face ot the centrum 58.5 

Length of bottom line of the centrtim 48. 

Width ftcraas the lygapophyses 140. 

The femur, No. A'.id], Am. Mus. Nat. Hist., ("ope ("oil., is re|)re.senttnj 
by a cru.<5hed fragment u iiidi i^ 122. 5 nun. af tds.s the proxiiiiureiui. The 
second lenmr is al.>o enislied; iti it.s ]»rf.senl condition it has a width across 
the dbtal end of 138.5 mm. and a length of 261 mm. An anterior caudal 
vertebra, No. 4838, Am. Mus. Nat. Hist, has a total height from the base 
of the centrum to the top of the spine of 182 mm. and a width across the 
transverse processes to the beginning of the ribs of 83 mm. These bones 
indicate an anunal at least one third laiger than the reconstructed specimen 
No. 4681. 

DiMliantetas nnot gen. et. sp. nov. 

Type: A .^liort series r»f vertebra', including the sacral aiifl a few pre- 
sacral vertebriv. No. 47«)7, .\ni. Mus. Nat. liist.. Cope Coil. From New 
Mexico. (Fig. 7, upj)er row.) 

This new genu^ and species of the family Diadectidte is characterized by 
the small size of the centra oompared to the height and spread of the neural 
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arches and by the short tmnsverse processes. The whole vertebfa is rela- 

lively very thin antero-postcriorly so that while it has the general form of 
all members of the family, it looks imuh higher and wider and the small 
eentnim gives it something of a high-shouldered kite shape, wlu-n viewed 
from the front or rear. The transverse processes are exceerlingly short, 
never extending out beyond the edges of the zygapophyses and in most ca^es 
not reaching so far. 

The last perfect vertebra in the series presents an abnormal oonditioo. 




Fig. 7. Upper row: DUuparadut xenM^ type vertebrs, No. 4794. A. M. N. H.. lateral 
and posterior upects. X | iwt. size. Lower row: Diadectea mazimua. type vertebra. No. 4392, 
A. II. N. H.. anterior and pott«rlor«ap«ets. XAiui(<i<M> 



On the right side the tninsvcrse process is reduced to a \wvv rudiment. 
r)n the left side, there is a short, strong pnicess with a large lace for the 
sacral rib. A fragnu'nt of the vertebra succeeding has (he appearance of 
carrying a large face on the right side. It is evidently a case of an abnormal 
support of the pelv». 

The first presacral has only small transverse processes without articular 
facets for ribs. The second presacral has a very short transverse process 
which b inclined very slightly forward at the lower end; the upper end hardly 
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overhanps the ](t\\vr. In tlu'se respects it differs from Dinderirft in which 
the articular face i.> inclined .shari)ly downward and forward. In the ante- 
rior verlebrfe the faces of the tran.'^versc processes jjeeoine lonijer hut remain 
nearly vertical. In nil, the transverse process is so short as to be practically 
absent and the upper end of the articular face is on the posterior surface of 
the anterior zygapophysis. 



MeaauremenU. 

ram. 

Transverse diameter of a centrum 23. 

" " ** flame centrum, bottom line 12. 

Antero-pofterior diameter of same centrum .20. 

Height of vertelira to ha-e of spine , , . . . . . 63. 

Width across po«>terior zygapophyses 66. 

Anterior^posterior width across zygapophyaes 37. 



There are isolated vi rtel)ne of Diadectid reptiles in the collection which 
exhiliit the same relative shortness antero-po'^teriorly as is shown in No. 
47i>7, but do not have the proportionately .small centrum nor short transverse 
proces.ses. It uiay be that they indicate a new genus but we know so little 
of the osteologj^' of these animals that it may well be that they are lumbar 
vertebne of some form already described from the teeth and so no new name 
18 proposed. 

OtcooMnmi rngotiui sp. nov. 

'lyjie: .\ few neural spines. No. ^7<^.^, Am. Mus. Nat. Hist.» Cope 

C<»il. Fl-oni Hio Arribas f'o., New Mexico. 

Amonj; the fnijrnirnts bearing ilie .same ninnher a.'* the type specimen of 
Zatrnvliy.s npicdlif are .several .sj>ine.s of a Pelyeo-saurian reptile which indicate 
a new species ot the genus Ctcnosaurius. This genus has not previously been 
recorded from North America but Dr. Matthew has located in the collection 
of the American Museum certain spines from Texas which are very similar to 
Ctenosaunu koeneni of von Huehne. It is probable that this genus or 
something ven' similar to it existed in North America. The spines here 
described are not ver>' long, the base is narrowed with almost equal antero- 
posterior and transverse diameteis. The upper porti(m becomes more thin 
and is • loniriite*! in the antero-posterior direction. The sides of the spine 
from the ba.se to the top are ccweml with .snudl irregular bosses similar to 
that on file skull of many amphibians. Some of the spines are nu)re slender 
and le.s.-? expanded smtero-posteriorly at the inp than otiiei-s but all bear the 
t haraeferistie sculpture. Fragments of s( aimlje and limb bones associated 
with the spines art- typically Pclycosaurian in form. 
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mm. 

Height of a nearly complete tpine 113. 

Antcro-postcriordiameter at top 30. 

S>ame at bottom .15. 



OYUNARTHKIA subord. nor. 



Oynmarfhrlds fatn. nov. 

Skull \\itlu»ut U iM[)<iial iiiii;:.s. Lover < (l^rc oi |>o.storl>ital |)(irti()n cut 
awav liy the devel»»[niieiii of a luitch uniil lUv (jiiadratojiipi! is lost and 
the prosquaniosal greatlv mluted. (Quadrate freelv exposed and perhaps 
movable. Parasphenoid rostrum large. Disttngubhed from Lysorophu* 
by the single occipital condyle^ loss ( ?) of pmsquampsal and qiiadratojugal, 
and character of the teeth. 



Qymnarttmis vilkmgUigri gen. et sp. nov. 

Type: A skull. Xo. 4892, Am. Mu.s. Xat. Hist. From llaylor ('o. near 
the head of Coffee Ci*eek, In a red olay above the Wiehita ('onj;lomenite. 

Paratype: A .skull. Xo. 47t)3 Am. Mus. Xai. Hist. Cope Coll. Lo- 
cality tmkiiown. 

The ript!f»n <rlvrn is taken from the type largely, but additional lacts 
have been deieraiiiu tl I'roiii the [>cirai_\ |h'. 

Teeth blunt cones with no indication of anterior and posterior cutting 
edges. Teeth regularly decreasing in sixe anteriorly. No enlarged teeth in 
premaxillaries. Nine teeth in maxillary and three or four in the premaxillan'. 

The type skull b small, total length slightly over 16 mm. The premaxil- 
laries are imperfect, so it is impossible to give the exact length. At first 
sight the .skull resembles that described by C\)pe a.s Pariotirktut but it is 
radically different in the posterior portion. The lower edge of the po.storbita! 
region ha.s been rut away in the manner of some turtles, until the (puidrato- 
jugJi! is lost, the pnisr|unmos.'il doubtfully prorut. aiul the (piadrate fully 
ex[>*)>('<l and |»f rlia[t^ tiiovabte. 'j'lic u|ip( r portion ol llie skull is roofed 
over uiid ilit'if i-. no suggestion of it mporal openings. The i|uaiirau> is 
elongate and ol pet iiliar shape; ii aiii<'uiai« s with the squamosal above and 
seemingly with the occipital plate (panx cipital + exoecipital + supraoecipi- 
tal) behind. The posterior surface is somewhat injured and it is impossible 
to make out the form and relations of the various bones. The relations of 
the bones of the upper surface is shown in Fig. 8i>. There is a small but 
distinct parietal foramen. The premaxillaries were apparently large and 
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sent buck a prot-ess between tJie nares to meet the na^ls. The anterior 
nares were of good size and terminal in position. The last maxillaiy 

tooth is small, the next to the last is the 
laigest and the others diminish i^laHy 
toward the anterior end. There are no tusks 
orenlai^jed teetli on tlic prrniaxillaries, the 
tf^eth on this bone sharing in the regular 
diminution in size toward the anterior end 
of the skull. ThvTi' are no cutting edges 
on the antern-|)(i-.tf riur faces. 

On the lower surface the ba>io( cijiiial 
imupifs a stjiall space at the rear, llie basi- 
.Hphenoid is a large flat plate, and unites 
without suture with a strong para^phenoid 
process. It was thought at first that hoth the 
basisphenoid and the parasphenoid process 
constituted the parasphenoid hone and that 
the animal was an amphibian, but this is 
impassible. The parasj^enoid process is 
relatively the largest in any of the TVrruian 
reptiles recovered frntn Texas and in this 
respect, the animal approafhr> ilir inter- 
mefliate f»)rm bt isvt t'n the ani[>liil>ian> and 
reptiles. At the anterior end, the para- 
sphenoid meets two divi r^tng plates which are apparently the palatines but 
they are in large part covered by the lower jaws. The lower edge of the 
pu-iygoids can be made out as a thin line in the matrix which fills the back 
part of the skull; its relations to the basisphenoid and quadrate are normal. 

The lower jaws tie in position between the upper jaws and the teeth 
cannot be seen. The articular region is low and just anterior to this the 
upper edge rises in a prominent coronoid process. The different bones of 
the jaw cannot be made out, but it is apparent that the dentary takes part 
in th<' symphysis. 

Ihe parat\pe shows that the pterygoids are iar;_'f tiat plates n'at liinL'^ iIh- 
middle line, not widely .separat«'d as in amphibians, i he type ?,kull sliow.> 
two small openings betwein tlit orbii.^ and nares which were supjwsed to be 
preorbital openings but as nothing of this kind appears in the paraiype, 
they are probably accidental. 

The nearest approach to this form is the small amphibian skull described 
by Broili as Cardiocephalut tternbergii* but this b described as having the 

' ' PermiM-tie Si^^gocephaien und Keptilien »us Texas.' Falepotographica, Bd. LI, a. 4$. 
Taf. vl, (Is. 6. 



Fit: ^ (iymnarthrus u-illoughhi, 
tyiH skull. No. iS92. A. M. N. 11 
.4 lateral, and D superior upectt. 
X {oat. die. 
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skull complete, no parietal foramen, teeili regularly diminLshiug in size 
anterioriy but with cutting edges, and lyru present. 

AMPHIBIA. 
Order Temnosponjoyu. 
AnraDoiAUBDJB /am. nov. 

Aq^Bftiirai fflASeodd sp. nov. 

Typt;: A Iraguientaiy .skull and portions of the vertebral column. Xo. 
4804, Am. Mus. Nat. Hfet Collectioa of 1908. From the upper conglom- 
erate layer a few miles south of Dundee* Ardier Co., Texas. 

This specimen is simiUr to those described by Cope as ZaJtrach ys apiealig, 
by Case as Z, crueifer, and by Broili as AaptdoMurta ehilon. Cope men- 
tioned that he considered as belonging to the genus Ztdneh^ all forms of 
amphibian.s with serrate edges of the skull and with ex|>iiiided rugo.se t i li- 
nations of the neuml spine. There is no evidence in the Cope (Collection 
or elsewhere for the luiion of such forni.s in a single genu.s. The genus 
Zafntrhya was originally described from skulls aloriP and the species apiralis 
iwA rnirffrr were deseribed from tra^nnenlary dorsiil >|)ines. Tlic present 
speriiiien shou.s that the expanded neuml opines are not connected w ith a 
skull <il the type o( Zalracliys but with one more like that of Trimerufhavhii. 
As there seem to be several dUtinct genera with the expanded neural spines, 
and as there is no place for them, I propose a new family AspidoCMOids 
tot AspMoaaurtia chiton Broili, A, {Zatmchya) apicalig Cope, and A. (ZafrO' 
ekffg) crudfer Case. This family b characterised by the rhacttomous ver« 
tebne» by the expanded tops of the neural spines which are marked on the 
upper surface by a rugose pitted area; by tin- inten < nf ra with more or less 
prominent processes for the heads of the ribs; and by having the ribs flat- 
tened and expanded distaily and overlapping to form a protection for the 
thoracic cavitv. 

This family approa<'hes the (.)((H (elid;e mow kmtun (<> he a family of 
amphibian- cDiilainin^ the ^<>nera nismrufi}iu,<«, OhH-aliis and olhersj, but 
differs in the laet that in the laiiei I iiaily the expanded spines are not rugose 
above and are overlain by a set of rugu-,f plates, corresponding to the neural 
spines in number but distinct from them. 

The new species, A. gUacoekif differs from A, chiton Broili in having the 
expanded apices of the neural spines much larger and marked with a coarser 
sculpture. The apices of the spines touch but do not overlap. The inter- 
centra have prominent processes on the sides for the heads of the ribs. 
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In A. chiton there are facets a little more pmniinent than in Eryopfi and 
Trimcrorhuchift, while in A. glajfcocki they extend out from the sides of 




Fig. 9. Aapidomurufi gUtsiiicki. tyiK? vertebrip, No. 4804. A. M. N. il., puiMjrior, lateral 
andlnferior asrHTlii. xinat-.stze. 

the intertentruni for two or three niilHineters. The skull resenible.s that 
of Trimcrnrhachis a.s far ns it i.s preserved. The animal was about 3(K1 
centimeters long. 

Tersomius texensis gen. et sp. nov. 

Tvpe: A small skull. No. 4719, Am. Mus. Xat. Hi>t. From a yellow- 
clay near the upper layer of conglomerate, on the south side of the Little 
Wichita River, in Archer Co., Texas. Collection of IDOG. 
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The skuU is flattened, having nowhere near so mudi of an arch as in the 
spedm«i described by Cope as Trimercrhaehu 
conangulus. The orbits are laige, extending so 
close to the edge that there is a very thin maxil- 
larv Ixirder. Tlie nare.s are small and look nlmost 
directly upward. The i< rth are small and sharply 
conical with no onlar^id ones visihlp in the 
niaxillarv or the inan(lil)I('. Thr position and 
H'lations of the various hones is shown in the 
liguri'.s. Thrrc is no tahidare vi«,il)U' an^l it is 
probable that it wu.s not pivsent. Conipurt'd 
with Trimerorhachis conangulm, which it most 
closely resembles, there is no second prosqua> 
musal (intertemporale) and the orbits are much 
laiger and placed farther to the rear. 




F1«. 10. TertomiM fecnK 

KtH, lypf skull. N'). 1710, A. 
M. .N.H. Xinat.iilxe. 



Mtasurementa. 



length on the inodian line 
I-cngth of the lower jaw 
Width at the hack of the skull 
Interorbital width 



nim. 

32. 
34.5. 
25. 
7. 



TiimeiorliMhiB alleni sp. nov. 

Typt . Four dorsal vertebne, No. 4577 Am. Mus. Nat. Hbt., Cope 
Coll. From Texas. 

This specimen differs from the type .specimen in surh important re>-j)e< fs 
that it is necessarv to regard it as a new >pe( ies. The vertebne are lar<;er 
than any of the tyj)iral speriinens, four inienentra <M-cnpyinjj Kifi mm. 
The neural spines show iio intlication of lu iri^' <livi(led, l)ut the tops of the 
spines are still eoneave and show the former presence of a con.sitierable 
nui^s of cartilage. The pleurocentra are proportionately very small. The 
spines are more erect and there are well formed posterior zygap(>phy.ses. 
The intercentra are marked on the lower face by deep pits lying on either 
.side of a median keel. The posterior edges of the upper ends of the inter- 
centm are reflected forward and form a concave facet. 
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Artlele XTOI.— THE SKELETON OF P<BCILOSPONDYLUS 
FRANCI8I, A NEW GENUS AND SPECIES OF 
PELYCOSAtRJA. 

Bt E. C. Case, 

This specimen, No. 4174, Am. Mus. Nat. Hist., Cn])p Coll., was 
collected by Mr. ( "liarlr? TI. Sienilrerfj on ('ofTcc Creek in Willharger Co., 
Texas, in 189.'). 'riic clonf^atc form of the luxiy aiul skull with the general 
.sutjtiestions of ProttTosamian afliiiitirs fixes its po.sitioii in the family Polio- 
sauridit. 'V\w cliarat ler ol (he tervital vertebrte »how.s that it does not 
belong to the genus PoKoBarmui in form of body and evident adaptation it 
agrees pretty well with Bioili's description of Varanotatirtu aeutinuins, 
but the character of the dorsal vertebrte shows that it belongs in a separate 
genus and species. Dr. Matthew has done considerable work upon this 
specimen and in this descriptbn I have availed myself of his kind permission 
to make use of his valuable notes. 

Only the anterior portion of the skull is preser\ed and this is badly 
crushed. It shows the skull to luive been elongate and sh-ndcr with the 
smnll nare.s' nearly terminal. The alveolar edge of ihe maxillary is nearly 
strai^dit and there i.s no notch between the niaxillarv and premaxilhm-. The 
cheek teeth are slctuler, elouirate cones of unifuiUi .size and there are no 
enlargeii teeth on either the upper or lower jaw. The condition of the skull 
makes it impossible to go more into detailf the whole posterior half is gone 
and the bones of the facial region are indistinguishable. The lower jaws are 
separated at the ^mphysb and were probably only loosely attached during 
Ufe. 

There are twenty-seven wrtebne in the presacral portion of the column, 
two sacrab and thirty-two caudals. The |)reHa( ral series is probably not 
quite complete; though there are several places in the series where there is 
no contact between the different pieces, the size and form of the vertebne 
make such a continuous .series that it is not likely that a great deal is mi.ssinp. 
Begiuitiug with the atlas there are ei^dit in s( ties, then a break and seven 
more in .series, the posterior part of the colunin is broken into thm* pieces 
the last six presaeruLt being in series and attache<i to the .sut rum. The 
caudal series is not so perfect and it is estimated that at least ten vertebra: 
are missing. 

The Qilas has the neural arch free and divided into halves. The anterior 

1S3 
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zygapophyses are small and weak, the posterior are larger but much smaller 
than those of succeeding vertebne. There is no neural spine but the upper 
surface of the posterior zygapophyses were elevated and prominent. The 

two halves of the neural arch are separated bv the thin anterior end of the 
iipine of the axis, which is thrust far forward between them as in the am- 
phibians Erifnpf nnd Arheloma. A fra:;jment jint beneath the* anterior zyga- 
pophy-^is of the lett ^idc iiidtcates the possihli' |)rt*^enrp of a proatla^. 

The (i.ris lias a lar^^e >])int' which is vcrv ht-avy po.>tt'ri()rly but fxtrnds 
anieriorly in a iliia blade which is thrust in between the halves of the neural 
arch of the atlas. In this character the specimen differs markedly Iruui 
PoUotaurus in which the anterior edge <^ the axis spine is heavy and thick 
and does not separate the halves of the neural arch of the atlas. The pos- 
terior pair of zygapophyses are of normal size; both pairs are located far up 
on ^e neural arch so that there is a considerable space between them and 
the prominent transverse processes. This constitutes another difference 
between Pacilo^'fjxmdyhis and Poliomntrus for in the latter the transverse 
pmcesses lie just below the aygapoph> ses. There is laige interoentrum with 
a flat lower face between the axis and atlas. 

In the posterior cervieals the neural arch begins to broaden out an.i the 
sides to become swollen; tiii> pntcess eontinties until in the iui(l-(l<)r?;il n'gion 
the xtTlebrie resemble tho'ic of I'un in.sfi iiriwi, (Uiptofhinua and Dauh'Ctcn. 
This condition ot the vertebne seeiii.> U> be a primitive character as it is found 
also in Telerpeton^ Procdophon and others of about the same period. The 
more slender cervical vertebrae seems to be a departure from the primitive 
type and an adaptation to the dei'elopment of a long neck. Beyond the 
mid-dorsal region the neural arches become thinner again until on the fiist 
presacrals the sides are pinched in rather than swollen out and the whole 
aspect of the vertebral arch is chanj^ed. Tlie neural spines of all the vertebne 
posterior to the axis have been injured so that it is impossible to >:ivc an • \a( t 
description, but it is altogether probable that they were as described by 
l^roili, low and thin with about the same anterior posterior extent throughout 
the series. 

In the fourili cervical th<- neural ar(-h is tiot greatly wid*'ned !Uid the 
centrum is elongate, die lower lace of ihc ccuinuu is entirely devoid oi any 
keel and is much more slender and elongate than the corresponding bone in 
PotwKtunu which is wide and has a sharp keel on the lower surface. In the 
last mentioned genus the axis is much longer than the other cervicab» in 
Pcpciltttpondyhis it is about the same length. The transverse processes rise 
from the base of the neural arch and the faces of the zygapophyses are nearly 
horizontal. 

Attached to the fifth vertebra is the head of a rib with distinct capitiUar 
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and tubercular faces but the two are not sepaiatedt being connected by a 
thin plate of bone. 

On the seventh veriehra the neural aR-h has become broad and rounded, 
in great contrast to the thin pinclicci-in arches of Poliosaitrus. U'he iran.s- 
verse process rises from the hase of the /\ ^lapophvsis and is ;?iippnrtc{l by a 
thin buttress vhirli runs tlownw ard and Ibnvard to the nnierior edp- ol the 
centriua. 'I'hc l>t>uoin of the tt ntrum is narrowed but thei-e is no keel. 

The vcrtebne from the eighth to the seventeenth are very similar to the 
seventh. The neural arches remain broad and rounded and the only appaiv 
ent change is in the transvert>e process which becomes shorter and more 
slender. Fragments of an abdominal armor cling to the lower side of the 
twelfth to the seventeenth vertebrae; this is similar in character to that found 
InLahidmmrns, consisting of elongate scales arranged in an imbricate manner 
in the usual chevron pattern. Posterior to the seventeenth the vertebrae 
become more elongate and the arches more slender. The narrowed arches 
continue through the rv^\ of the vortebra- to the sa<'nnn, btjt the elongation 
fpiickly ceases; the ^'reatest length !•> readied in the twentietli and f^venty- 
first. From this point liaek tlie vertebra' shorten rapidly uniil iu the twenty- 
seventh the first pres;i( rul is only 11 mm. as compared witii In mm. ol the 
mid-dorsal region. The shortening of the vertebra; is accompauied by an 
increasing concavit}' qH the bottom line, but there is no keel. It is impossible 
to tell upon which vertebra the last free rib occurs, but the last seven, at least, 
had the ribs anchylosed to the transverse processes. 

The jini mural is not more elongate than the hist presacral. The neural 
arch is peculiar in being considerably wider anteriorly than posterioriy; this 
is largely due to the tiecessity for a support for the great transverse process 
and the sacral rib. i'he transverse process is verj" short and stout and the 
face for the rib looks largely downward. The second .vneral is siualler than 
the first and the transverse prixesses do not widen the anterior portion; 
the rib is nun h -mailer than the first. The vertebne remain distinct, with 
well devel()jK'<l zygapt)ph\ m-.s between them, there has been little or no 
progress toward tiu* formation of a sacrum. 

In the first three cavdals the ribs are free and the neural arches much 
narrowed. The ribs have distinct tubercular and capitular portions but 
they are joined by a thin plate of bone as in the presacrals. The first series 
of caudals free from the sacrum begins with the fifth or sixth, the ribs are 
united with the transverse processes and there are well developed chevrons. 
The upper end of the chevron is {lerforated by a large foramen. The spine 
was pretty long, as an incomplete one measures 1.') mm. w hile the length of 
the centrum is only 11 ntm. Reckoning the first vertebra of the series as 
the fifth, there is a continuous series to the fourteenth; they show u gradual 
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shortening of the transverse processes and the ribs until on the thirteenth the 
last trace disappears; at the same time there b a ven- gradual increase in the 
length of the centrum which is first noticeable on the twelfth. At this point 
the caudab have definitely assumed the characters which go with a long and 
slender tail, the neural arches are low and elcmgate with the spines far back. 
There is a complete chevron, twenty-three nun. long, on the twelfth, while the 
length of the eentnmi is only fourteen and a half. The end of thb chevron 
is expanded vertically und is very thin. 

From tlie foiirtcctith to the tliirty-scforul cotintcd vorfehra the series is 
hrokcn and then- arc undoubtedly several niissin;^. as well as some from the 
tip t)f the tail. The distal vcrtebnr hccomc very long and thin and gradually 
loose the spines but retain some traces of the chevrons lo the very lust. 

The ribs of the thoracic region are quite long and slender and are rounded 
in section. The first sacral rib has the dbtal end widely expanded and 
concave where it b applied to the inner face of the ilium. The distal end 
of the second sacral b smaller than that of the first and b partly applied to 
the posterior edge of the first and partly to the ilium. 

The shoulder (jinlh' is not preserved. 

In the pelin'< the ilium and the pn>ximal ends (rf 
the ischium and pubis can be nuide out. 'i'he ilium 
has a strong crest sharjily inclined t») the rear, this is 
thickened and has a triangular section. It formed 
the major jxirtion of the c(»tylus. The ischium and 
pubis are represented by the ends only, they are 
broad and plate like und it is probable that they lay 
horiaontally as do the same bones in DiadeeteBf 
CaptorkimUf etc. 

The lower end of the femttr only, b preserved; 
it shows that the whole bone was quite elongate and 
slender. There M as no prom i nent ridge on the lower 
end such as occurs in the Pelycosaurs. The tibia 
and fibula, in keeping with the femur, are relatively 
long und slender. The tlhin is only slightly curved 
and there is a shall(»\v groove on the anterior face. 
Thv Jihuld is thin but the- lower end is very wide and 
the bone is much more curved than is the tibia. 

The fore-limb is represented by the proximal end 
of the humerus, the lower half of an ulna and a radius. 
The upper end of the humerus has a poorly defined 
articular surface and a strong but short deltoid ridge. The radius b nearly 
O'lindrical. 




fruttri^i, iii:\n liiml liiiil> 
of I. VIM', ••xti riial. or ilorsal 
view. (The tibial border 
Is on tlie right.) 
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The tortus is represented by pfurts from both sides. The astragalus and 
ealcaneum with two bones of the distal row are preserved in one piece, from 
the ri^tside^ and three distal tars.ils and four metatarsals in another. Six 
tarsals and metataisals of the left side are in u third piece. The astragalus is 

of tin- fonn foinnion among the Permian reptiles: there is a flat inner face 
with a notch which, wtfh :i similar notch on the inner fiif-e of the ealcaneum, 
forms a toramen through the tardus. The onter tacc of the astragalus Ls 
hroiui with a thi<'kened prticcss on tlu' lower corner. The cnlcaneum is a 
flat diac-likc clement with a thick inner edi^c and a notch to iniite witii that 
of the astragalus. In llie median row there is a slender elemeiU, elongate 

honsontally, lying beneath the unbn of the astragalus and the ealcaneum, a 
smaller one beneath the astragalus and another outside the median element 
on the calcaneal side. The laige median element articulates directly with 
the fourth and fifth metatamb. Below the small element on the astragalar 
side there are three small elements supporting the first, second and third 
metatarsals. The fifth metatarsal is represented b\ the jiroximal end only 
hut this shows it to have been of considerable size. The fifth was probably 
as large as the fourth, tlif third, first and second are progressively snuiller. 
One fragment shows three phalanges, thev arc fairly long but proportion- 
atel.v wide and thin. The terminal phalanx is inii>:iiug. 
The carpus ia not represented. 



Measurements. 

mm. 

I,,eitgth of the spcciiuc'U a:^ laid out 9i>0 

Add for the skull alxnit 200. 

A<l(i for lOt?) missing caudaU about 170 

Total length 

Lcu^th of t&il 4SU. 

Length of femur 86.5 

Length of til >ia ... 70, 

I.owor j.sw inconij>Ipte .......... 100.5. 

Length of tarsiLs with longe.'jt metatarsal 79. 

Longest mctAtarsal 5o.5. 

Length of radius 34. 
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Artidd XIX.— DESCRIPTION OF A SKELETON OF 
DIMETRODON IKCISIVUS COPE. 

Bt E, C. Case. 

PtATES XV-XIX. 

This .specimen, Xo. 4030, Am. Mus. Nat. Hist., was found bv the 
author in 1906, in the red clay on the south side of Godlin Creek in Archer 
Co., Te.xas. Tt ^-onsists of a skull and lower jaws, the vertehral cohmm 
complete as far a> ilip sevpnth caudal, thv pelvis, femur, tihia and filxila of 
the right side and uiosi of the rihs. Tlu' vcru liral cnhjiun was in positi<.>n, 
wiiile the pelvis, limli hones, rihs and .^kuW wviv .separaterl. The skull, as 
i^ common in tiie fossib of the genus, was broken in the median line and 
the right and left halves were somewhat separated. The condition of the 
bones and the careful work of the {)n j^arator, Mr. Hermann, has made it 
possible to restore the skull and vertebral column in proper position and 
practically free from distortion. This b one of the rare occasions where a 
fossil has been discovered in the Texas beds not distorted and with the 
Ixino ill position. '^I'he happv chance which has preserved the skull SO 
perfectly makes it especially valuable as it is possible to give the proportions 
and shape very exactly and to add .several new points in tlie morpliologv. 

.As previously shown by the nuthor,' the sktdl is ven- hi^h in the facial 
nj.Mini, widi narrow, Hat trontal and parietal regions and the posterior 
surlatf falling <ifT ver\' steeply hut not vertically. In general llie bones of 
tlie skull arc as already dcx ril)cd and figured.- 

The bones of the bmin ca.se have been crushed somewhat to the left 
and the paroccipital slightly displaced; flat facets on the lower part of the 
squamosals (postparietals, suggested by Broom) indicate where they were 
normally attached. 

A separate element homologous with that described by Cope and Case 
as a stojM'.f in Thcroplrura refroverM i> e()ii>idered as the sta[>es of Dimetru- 
don. Dr. Broom, from analogy with elements of similar position in the 

' Publication .'>.t. Carnegie IiiMitutiuii. WasliiiiKldU, 1907. 

* In worklnt; on ttiis spwtmen 1 wm bo fortunat<> as to have tW opportunity to ko ov^r the 
nwterial with Dr. H. Broom, the able auihority on the Penulan reptiles o( South Africa, anil a 
perfect Ofn^tnent wm reached as to the position and relaiioiu of the i»ones: differences remained 
in oiif or uvo'liutances ws to the proper iwnies and homologiM of certain etemenls, as noted 

iu the text. 
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Fig. 1. Stapes u( Dinulrudon 



South Afrfean foirns* would call this a tympanic, an element readying from 

the exocctpital to the quadrate and leaving 
above it an opening in which he would expect 
to find the distal end of a stapes. He would 
regard the bones identified as stapes in Labido' 
saurus and Xaotaunu (Edapkoaaunu) as the 
tympanic also. 

The }Hi.<fisphrno'ul has, on each side, desrrnd- 
in^i from the outer ('dire of the lower surlacc, a 
Hiiny:e-nke pnx'css with an artii iilar face on 
the outer surface. It is to this that the head 
of the .>ta|)es was applied, with the outer end 
fitting against the inner side <^ the quadrate. 
In form the stapes resembles the expanded 
wing of a bird. The proximal end, correspond* 
ing to the base of the wing, is divided by a deep 
groove into a circular face, which is applied 
to the face on the ba.sisphenoid, and an elonpUc face on the pf)rtion of the 
still thickened edge which lies below and beliiiid tlie circular face. Just 
below the circular fa<'e the bone is pierced ohlifjuely by a lar<:e foramen. 
The main |)nrtion of the hone is cx|ian(led aii<l ])roportionately thinner, the 
anterior ed^e is convex forward and rather heavy; the tip is Itroken off >o 
that it is impossible to give the exact length, but it evidently reaihed nearly 
to the posterior edge of the quadrate. It seems to have been applied to the 
quadrate for a considerable portion of its length. 

The gttadraie extends far forward and is overlapped for a considerable 
dbtance by the pterygoid which lies on its inner side. 

The position and relations of the pterygoid are shown to be different from 
previous interpretations inone or two important points. The strong external 
process, with its single row of teeth in sockets on the lower surface is placed 
obliquely to the jaw instead of horizontally; the flat outer faces are not on a 
plane with the side of the face but are incliiie<l inwards, correspondingly the 
lower, tooth bearing edge, whi< h i> at a right anixle to the outer face, is 
inclined upward atid inward. The lower t'dges of the pro -esses are thus 
inclined toward each other forming a space like an inverieti V instead of 
being on a level. 

In most reptiles the basipter} goid processes of the basbphenoid toe 
applied to the pterygoid near the middle point and opposite the inner end 
of the external process of the ptengoid when such a process is present. In 
Dimetrodon the basbphenoid is short and the middle point of the pterygoids 
far in advance, so there is a considerable interval between them. Well back 
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of the external pr(x-e:>i>, the slender epipierygoids are applied to the inner 
side of the pteryguid, not resting upon them as is usual; the lower end is 
heavier and broader and b fitted into a shallow groove on the pten'goid; 
in this thick lower end there is a flat facet which articulated with the basi- 
pten'goid process of the basisphenoid. This condition is very peculiar, for 
in the Cotylosauria,* Rhynci j l alia (Spheiwdan). nmst T.at t iiiliu sind 
Dinosaurs, as Alloaaurm and TyrannoMunUt the bnsisphenuid articulates 
directly witli the pterygoid at or near a point opposite the external process. 
A!k)\ r the ptpn jjnid the epiptery«:nitl is very slender and its upper end is in 
conta< t w ifli tlic Inu ( I- -iiirface of the [mstorbita!. 

Anterior to the external process the pterygoids are flat, horizontal 




Flu. 3. Diinrtradon iiiattiu*. Inn<-r view of |it«>ry(;(i<|iiii'lrat«^ r*'ifioii witli tin- l»oii«-s 
iH-arly In tile iialiiral v<rti<al i»n»ition. X ^iial.sizf. t facet for liuslpierypoid prort'ss. Tin- 
portion o( the pterygoid bvlow the letters pi is horizontal: the part above rises vertically from 
th« inner edge of the boilxontal portion. 



plates; these approach in the median line but are separated by a considerable 
interval. From the inner edges of the pten'goids rise vertical plates which 

arc well shown on the left side. These rise very gradually from the posterior 
end hut al ahout the tni'idle of the nntcnor ji.irt of the pteryc^otd they rise 
very abruptly to thf liil! lu'ighr. Tlie po-icriur edge of the vcrii' Ml plnfe is 
concave forward and ihc vvli'>lr jihitt i> oi little anferoposti rinr cxirm. 
Previous descrij)«ion * shows thai iliese plates united anlcriorly or were very 
closely pre.ssed together and that they were in contact with the prevoraers 

' In DiiKtcitc i.s a Imiie >* •■iniiitrly ovfilyiii;; tlx- jiteryt'oid jjovteriorfT, if<: liniil? are 

i:ii<< rtuiri aiul it may be a pari of iJie fiteryguid Iml il it Is uii ejupiery Koi'i appeariiiR ou the 
iHHler surf.i<-e of the pt(>r}*sold It would ha%<- lh« Mtne relations at in Dimetrodon. for tlie ba«i- 
sphenoid articulate* with It. 

f Cameyle Publication 55. p. 104. 
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below, anterior to the pten'goids. Two small fragments of bone which 
can not be placed in the skull are pmbably the anterior ends of these plates 
or of the prevomers and fitted close against the lower side of the prenuudl- 
lanes. The vertical plates of the pten'goids and the ethmoid formed the 
median septum of the skull. 

The temporal region b as described {)reviously, accept that there is in this 
specimen no supnitetuporal opening. This seems to have been a variable 
character in Dimr'rodnn. Some skulls show a definite elongate o|>ening 
of good size (KM):.' L ni\ . of Chicago), others show an indefinite opening and 
the bones with very tliiu cilges (lOUl Univ. of Chicago), in others the opening 




Flff. 4. Dimetmbn incMnw, posterior aspect of ikull. Sli^tljr leaa than one half nattural 

sectns to Ix' riosed completely. In this s|ie( iineii there i- an opening at the 
|)roper place hut it has everv appearance of ht ing due tn tiir displacement of 
the bones due to crushing. The attachment of tlic bone* wii^s weak at best; 
an opening was either imminent or just disapjK'aring. 

The axial ekeieion offeis little new. The exact number of presacral 
vertebne b shown to be twenty-seven. The spines of the third to the seventh 
vertebne are cupped at the dbtal end showing cartilaginous attachment. 

The anterior cervical ribf are double headed with laige capitulum and 
tnberculum, the separation of these graduallv decreases imtil on the four- 
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te^th, the sqisntion between the two is no longer distinct and the whole 
head of the rib b in contact with the vertebne. Hie last free rib b attached 
to th« luen^-third or twenty-fourth vertebra, after thb the ribs are fused 
with the transverse processes. 



Ditdunon of the tkvU, 

The condition oi the temporal region in the skull suggests several inipor- 
tunt considerations. 

In such forms as Cnptorkinus and Labidaaaurus the roof of the skull is 
formed posteriorly by the parietals, frontak, postfrontals, postorbitals and 
two Uteral elements, an upper, sqiuunosal, and a lower, prosquamosal or 
quadratojugal. On the posterior surface there are three: a small pair, the 
tabulate ("epiotic," thb name should be abandoned as it au^jests a con- 
nection with the otic region which does not exist), a pair of median phites, 
the supraoocipitab, and an outer pair uniting with the supraoccipitab above, 
the squamosab, quadrates, prosquamosals in fn>nt, and the paroccipitals 

Ix liind. This last pair has heen 
tP reterrcii to hy me in a |>revious 

description of Dinwirmlun as the 
quadraiojugals, because of its rela- 
tion to the (piadrate and because 
there b a quadrate foramoi sepa- 
rating it from the quadrate. 
' Dr. Willbton has objected to 

Fig. 5. CMof^iHM oivKKte^. Pwerior thb element the quadrato- 

■ipect of ikuu of No. 4457. A. M. N. H. jugal because of its relations to the 

paroccipital. In Dt'mrtrmlon the 
condition is as shown in the fi<riireand as previously described. Thedesij;- 
nalion pros(iiianio>aI iind (|iia<iratojui.Ml beini: retained pnnisionaliv for the 
moment, it w ill be seen that the bono have essentially the same position as 
in Cuplorltinii.s and L<ilri(l(KS(uini.'< with the exception of the lost tabulare. 
The supruoecipitals (not the dermal sujiraoccipital plates) have united with 
the exocctpitab and paroccipitab to form a posterior plate. The squamosals 
lie behind the lower process of the parietals and unite with a lower pair of 
elements exactly as in Captorkinua. Dr. Broom suggests that these are 
postparietab, homologizing them with the elements here called supraoe- 
dpital plates in CaptorhinuK, and would call the element here called pro- 
squamosal, the s(piamosal. It seems to me modi more probable that they 
are .squamosals. The dose relation of the primitive reptilia of the Texas 
Permian or Carboniferous to the higher amphibia warrants homologizing 
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the posterior plates with the supraoceipital plates of the Stegoeephalia rather 
than with postjmrietals, elements which oeeur in thv African forms of un- 
doubtedly higher position and wliifh have never hten definitely determined 
in the American forms. W '\i\\ tiie development of the supraoce ipital bone 
distint f from the supruoecipitul dermal plates uf the Stegoeephalia and such 
forms as Captnrhinuji, the need for such plates would disappear and they 
would disappear with the need. This would leave the squamosala as the 
posterior lateral elements having the relations seen in Dimetndon and I am 
disposed to retain the name. 

1/S^th regard to the inferior pair of posterior elements there is perfect 
agreement among Drs. Broom, Williston and myself regarding their identity 
and relations. Now ns to the proper name. It has been called quadiato- 
jugal by me because it lies outside of the quadrate, articulating with its 
posterior eclcre and is in pnrt separated by a foramen, the quadrate foramen. 
It is tme thai this foramen carries no blood vessels or ner%'es but it is as 
persistent m the temporal fene>tra% which carry no vessels or ner\'es, and is 
entitled to ns much weight in any natural cUujsification. In the Dinoiiaurs, 
AUosauruji and Crcosaiirua there is a similar element which is only partly 
separated from the squamosal above, tiie suture runs part way between die 
bones and then disap^ieais. In the Dinosaur TyramtMouniit the suture and 
separation are complete. The relation of the elem^t to the quadrate is 
exactly as in Dimebrodan. In all of these forms the paroccipital comes in 
contact with this element and in Ti/ranvosaurus with the parietal as well. 
So the condition in Ca}itorAt/iu<;? and Lnhidosaurus is not uniqite. 

There is nn inherent improbability that the element connecting the 
quadrate with the juo;al is the prosquamosal (snpratem])oral), indeed it' 
the ar«jiinicnts otiVred above have weight it niu-^t be so by exclusion. 
Other facts, however, may be cited in favor of this idea. The temporal 
region in tlie Ste<ioce[>halia is covered by the parietal, squamosal, pmsqua- 
mosal, quadratojugal, and jugal. The prosquamosal is commonly the 
largest element of the temporal region; it articulates \i^th the postorbital 
anterioriy, with the jugal below, and in many forms, as ifra>te&tovatatis,etc., 
posterioiiy, with the quadratojugal ; it overlies the quadrate. The quadrato- 
jugal lies on the outer side of the quadrate and frequently extends up behind 
it; the portion which extends up behind the quadrate articulates with the 
|X)sterior edge of the prosquamosal. This is exactly the relation of the outer 
pair of posterior elements in Captorkimu and the Pelycosauria. 

If we nssnnip that tliis element covering the postenor and outer surface 
of the (pia<lraic in ('npforh/tnis, Diadectes and the relveo>a\iria, and >,epa- 
rat<*d ftxnu the (jUiulratc by a for.itnen in the Inst two, is the (|uaflratojugal, 
tlicn we have in the temporal region the full number of bones of the Stego- 
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cephalian skull, and this Ixnie is, in nmnv forms, whert* it articulates dirwtly 
with the jugal i^Uhvnt o( ( j)haliii, 'ilurupixiuiis I ^uuxsHurs and riiviosaurs) 
unhesitatingly called the quudratojugul. If, on the other hand, we assume 
thiA bone to be a new element and the bone anterior to it in Pelycosaura and 
Cotylosaurs to be the quadratojugal, the skulb are radically different from 
the St^jpoephalian sknlls, having one more element on the posterior surface 
of the skull, and one less in the temporal region. 

The < oiiditioti of \hv Pelycosaurian skull gives a hint a.s tu the condition 
of the skull of Uphrnoflon. Kaur cUimed thai Itt Spkenodon thesquaniosal 
and pmsquamosal had united in a sin^dc element, but Swinnerton and 
Howse found nf> trace of iniv divisinn of this elenient in even the youngest 
einhrvos. Is it not just as |)rohahlc that the ]iros((uaiMosal dropjx'd down 
to the lower edge of the .skull and formed the connecting link l)t'lvveeu the 
jugal and quadratojugal as that it rose and lu.sed with the .-quuuio.sal ? in 
Palwokatteria the jugal joins the quadrate directly' but the squamasal (pro> 
squamosal!) projects down neariy between them. The quadratojugal, if 
present, was on the back of the skull. As the Cotylosauria can no longer be 
considered as the primitive reptilian type, and> as the Rhyncocephalia can 
no longer be considered as derived from them by the simple development of 
temporal openmgs, the necessity of finding a prosquamosal bone in the skull 
of the Rhyncocephalia luui j)a.ssed. 

The more definitely the anatomy of the primitive reptiles i.-, known the 
more appan nt it beeome.s that the theor\- which phiees the Uh\ nc'iK*e|)halia 
ns a central type*dire<'tly derived fnini the ( 'otvl(»auria and <:i'.inpf rise to 
two main branches of Reptilia is inadequate and must undergo a serious 
reexamination. 

iCredner 2eitKta. d. Deuiadi. Gcol. CMelL, J*lirv. 18SS, 646. 
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Dimctrmiim incisivus. .Superior aspect. Less than \ nat. size. 
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DimelTodon incisivm. Inferior a.s{K>ct of skull. Less tbun } riat. size. 
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Article XX.— A COMPARISON OF THE PERMIAN REPTILES OP 
NORTH AMERICA WITH THOSE OF SOUTH AFRICA. 

By R. Bboou, M.D.» D.Sc. 

Victoria College. Slellenbojich, S. Africa. 

Hiaturkd — South African Permian iief/iUvs. 

The first discover}' of fo.s.sil reptiles in South Africa was made by A. G. 
Bain in 1838, when he found the large skull which in 187G became the type 
of PareioMurm terndtna. Bain, who is regarded as the Father of South 
African geology not only gave the fiist detailed account of the South African 
fonnations — an account which the latest work has proved to be surprisingly 
accurate — but it is to him that the discovery of most of the Karroo fossil 
reptiles in the British Museum is due. Ahnost all his specimens he sent to 
Owen by whom they were ultimately tlcx riljed and the indebtedness of 
Science to Bain ha.s been fully arknowledged. 

To Owen is thus due almost all (hat lias been known of South African 
Permian fortns till comparatively recent tiim s. In IV}.") he (Icx riixd two 
species of Dirifiunhm, and in 18.3.5 another species. In lS')il he fnundcd the 
order Anomociontia lor the reptiles with an anomalous dcniiiion, including 
under it tlie *" families" Dicynodontia for DicynodoHf Crjptodonlia for 
OudenodoH and Gnathodontia for Rh^hoiottnu. In 1860 he described 
two reptiles with a mammaMike dentition, nut: Galesavrua and Cynockampsaf 
and in the same year three spedes of Oudenodon and two of Pt^kognathw. 
The following year he added die "family" Cynodontia to the Anomodontia 
for the reception oi GalemuruH and Cynoekampmi. In 1876 Owen ])ul)ltshed 
his large catalogue of the South African fossil reptiles in the British Museum 
which is the niost important work that has appeared on the Karroo reptiles. 
He jjives descri|)tions of Parcift.fnurtifi ami Prornfnpbnt}, of Ta pinner phalui, 
and of the iinix rtcct skulls of a larm' number of mamnial-hkc n ptiles. 
Amtmj; the Anoinoduuts in addition to a large number of new species of 
DiciftuHitiHy Owhiunliin and Pti/chfxfuathu.t, he describes the new genera 
Knduihiodun and Cintcccphalns. In one or two respects later work has shown 
that his classification in unsatisfactoir. Thus Tupinovcphalwt and Pareia- 
saurua he r^rds as types of two new "families" of the Dinosauria, while all 
the reptiles with mammal-like dentition are grouped together under the new 
order Theriodontia. Prccolopkon is also included in the Theriodontia, and 
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Saurottemon is placed with the Labyrinthodonts. Noti;vithstandiiig these 
defects almost ail subsequent work has been merely a further building on the 
foundation laid by Owen. 

Sci lt V came out to South Africa in 18S1) and obtained, principally 
through Mr. T. H;tin, Dr. Kannentever, and Mr. A. Hn^wn a fairly larjre 
collection of fossil reptiles. Most of these nnd a jiuiiiIkt of specimens 
belongin*; to the South African and Alhany Mu.-»eui»i.s were deserihed in 
him hetwctn l.S81> and 1805. His nioat important work on the Permian 
reptiles is a description of u 1 airly good skeleton of Parciusaurus. He 
described Ddphhwfjmthtu from a skull in the South Aftkan Museum and 
founded for it the suborder Dinocephalia. He contributed a good deal to 
our knowledge of the Anoroodont skeleton and described a number of new 
genera, including Eunotoaavnu, Crffpioeynodm and Prtsterogmihu. The 
most important part of Seeley's work, however, deals w ith the I'pjH'r Triassic 
types such as Cynot/nafhus and Gompko^nathta, He suggested various new 
classification V Init these have not been generally accepted. 

In any historical sketch of the South African n^ptiles tiuist he mentioned 
the name ul Lydekker, who in 1890 published a new catalogue of the .sj>eci- 
mens in tlie British Museum. He dcM ribed very few new forms, and was 
more impieased by rcaenibluuccs. than differences. His revision t>l' Owen's 
types has led to the elimination of a considerable number of doubtful species 
and to a clearer understanding of the early types. 

During the last ten years I have been enabled to throw some further li^t 
on the structure of the Permian reptiles and have described a considerable 
number of new forms. As regards classification, I have thought it well to 
retain the name "Anomodontia" for the Di<ifnod(m^\\» forms, as originally 
intended bv Owen, and it ha.s been found neceasarv to divide Owen's 
Theriodontia into two, as the Permian forms have among other characters a 
Rhynchnccphalinn jinlatr. while the Triassic forms have n secondary palate 
like mammals. For the carlirr ^Toiip I have propo.sed the name U'hen> 
cephalia," and for tlu latter group Owen's name of 1801 *" CymKhmtia" 
should be retained. The name "Therioduuiia" becomes unnecessary and 
should be dropped. The various orders or suborders of manunal-like 
reptiles — Dromasauria for GaleehiruSt Dinocephalia for DelphiuMjnathvs, 
etc., Therocephalia for Scytttcosaurus, etc., Anomodontia for Dicynodon, etc., 
and Cynodontia for Gahsattrus, etc. — I have proposed to group under a 
single superorder or order, the "Therapsida." 
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Historical — American Permian Reptiles. 

Our knowledge of the American Permian reptiles is mainlv due to Cope, 
who first described them, and who between 1878 and 18&4 published many 
papers dealing with the structure, affinities and classification of the groups. 

Case, in his recent menunr <>n the Pelvoosuuria gives a full hi.storieal aeeount 
of Cope's work, and of the frequent modifications of his opinions as his inves- 
tigutions |)rocee<led. None of his nunieroiLs attempts at classification appear 
to have long satisfie<l even himself, and one ran fully syni[)athise with his 
difficulties. When he first examined sucli types as Clepsifdro/Mf, DimclnHhm, 
Dindfvtis, and I'driofichuM, he \va>^ apparently struck by the fact that while 
in nuin\ wavs the\ .leeuuil ix lalcd to each other, thev also showed alfinitieji 
with the Khynchocephaliu oti the one hand and the South African Therio- 
donts and Anomodonts on the other. In all his proposed classifications we 
see an endeavour to express these affinities, while at the same time differen- 
tiate the groups. The order Pelycoaauria was primarily established for 
reptiles resembling Clepsydrops and Dimdrodon, but for a time genera such 
as Parioticlins and Diailectes, and the South African Theriodonts. were also 
included in it. Later on Diadectcs was placed in a new group, the Cotylo- 
sauria. which though temporarily abandoned was ultimately extended to 
include all the Permian reptiles with a roofed temporal region. \'ery early 
C«)pe was struck by what appeared to l>e the inamnialian affinities of most of 
the Permian types and proposed the nanu Theromorpha, afterwards changed 
to Theromora, for all the manimal-likc forms. 

Between ISSO and 181)7 Zittel, Lydekker, Seeley, and Haeckel supported 
the view that the. order Peiycosauria was probably identical with the Therio- 
dontia of Owen and allied to the Anomodontia, and the name "Thero' 
morpha" or "Theromora" was verj* generally used to include almost all 
known Permian reptiles. 

In 1S1)7 Baur and Case believed they discovered in Dimetrodon two 
temi)oral arches, and argued that the Peiycosaurs were more nearly related 
to the RhynchcK-ephalians, and shoidd be removed from association with the 
manmial-Iike Theriodonts and Anomodonts, Since then most writers, 
including: Siiiiili-\\'(«Mlwar(l. Hay., Zittel, (Xsboru. .Mc( Tre^for, Honlenprcr, 
Case, and iJrootn, have asrw ed in separating the PelyetK-saui^ innn the Sinuh 
African type. A few however — (iadow, Broili, and v. Huene — still 
favour the older view. 

In 1904 Broili published a most important account of the Permian reptiles 
of Texas. Besides giving descriptions of a number of new types he added 
much to our knowledge of the structure of otheis, especially LabidoMunu, 
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Case, in 1907, issued his 'ReWsion of'the Pelycf)>aurin of Xortli Arnerii a,' 
in which he critii-illy rc-f xaniini's all (.^ope's spcriiut iis and most ot tli'»M' 
inoiv rccriiily <il)tainrd. Boidi'^s givin^r a cumpleie m >teiiiati<' rpvi.simi i>t 
all the known <:fn( ra and >pecies, he deals at length with the .structure and 
niorpliologA of the ditierent types. His figures of complete restorations of 
Naotaurut and Dimefrodon give a better idea of the general ap|K-arance of 
the Pelycosaurs than was previously poi>sible. 

South Afkhan Fekmiax Falxa. 

Before comparing the Xorth American and the African Permian faunas 
it will be necessary to examine in some detail the structure of the most 
typical and best known genera of each continent. 

South Afjica during the whole of Permian times was almost completely 
covered by a laige fresh water lake or series of lakes or marshes. Enough b 
not 3*et known of the geoIog\' of the Karroo to say definitely what the condi- 
tions of deposit were> but the shales which are found over the Lrr« ater part 
of the countrv were probably formed by the nuid brotight down by some 
huge river or rivers and dejHjsited in a shallow !ak<*. Irrefjnlar beds of 
sandstone arc luund throughout the whole tormatiim, varying in tlii< kncss 
from a lew in( lies to many feet. The sandstone beds often abruptly pass 
into shale, and they usually show signs of false betiding. PcKssibly the sand 
\\&& wind-blown over the dry banks of mud during periods of drought. How- 
ever the sandstone may have been formed it is interesting to note that repti- 
lian remains are usually found in the shale immediately below a bed of 
sandstone and sometimes in the sandstone itself, but very rarely in the 
middle of a veiy thick bed of shale. Most probably the reptiles lived and 
died on the banks of the swamps or lagoons, and their bones became pre^ 
served in the mild and sand. 

In I pper Carbimifen nN and I^ower Pennian times the climatic condi- 
tions wvrv imfavonrjihlf tor land animals and thon<:h the gj^nlo^ncal c«»n- 
ditions weiv idead tor their preservati»»n few land tonii-. arc met with till we 
reach beds which arc probably Middle Pennian. The Hr>t Imnis wc find 
are two large itnjierlirily known l)int*i.t'|)iiulian>, one ol' whicii has been 
named Archaosiwhiui, and a huge Diaptosaurian, Eccusaurus, Other small 
animals are only known by fragmentary vertebne aiui limb bones. In the 
north of the colony, on a horizon which at present cannot be correlated with 
certainty with those of the southern Karroo but probably of Middle Permian 
age, we find remains of GaleehvtuSy and Galepus, primitive Therapsidans, 
Heleoaauru9 and HdrophUua, two passibly semlaquatic Diaptosaurians, 
and a small species of Oudenodon, 
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In the south, at a horizon probably 20C)0 ftt^t above that ia wiiuh the 
Dinocephalians fiist appear, we begin for the first time to get an abundant 

fauna. Parciasanrun, nf which at least two species are known, is not un- 
common. The gijxaniic TapiiwciphnJu.t and the smnlirr bnt alli(Hl /)<7- 
phinognafliiif, the large impprfrcily known Titanafiirh us and tin- small 
GoryonopH rr|)rcspnt (hf Dinnct^pluiliaiis. A few stnall spci irs of' 1 )u'ifnt>*i(tti 
and Oiulenn<iun are met with, and a large number oi' rather small Thero- 
cephalian^. From the same horizun only one Stegcx'ephalian genus is 
known, t^inentehus. 

In the Upper Permian beds the Anomodonts become abundant. Many 
species of IHeynodon and Oudenodon are found, some fairly laige. Besides 
theses are many other Anomodimts which though unkno\i-n in the older beds 
are clearly of a more prinutive type. These are included in the family 
Eudothiodontidte and differ from Dici/nudon and Oudenodon in having 
molar teeth. A considerable number of genera are known. Xumerous 
Therocrphalians are found in the Upper Permian beds, but their structure 
is ini])( rft'etly known. A siv.all re{>tile, iSniirn.'<trrnnn, is fonnd which is now 
known to be allied to Procohifjlinn. Pareia.^diirus is no longer met with but 
tw«» allied genera, Prnpappm and Antlunltm, are known. 

As in the present paper I only wish to show that the South African fauna 
is distinctly related to that of the Permian of North America I shall confine 
myself mainly to the consideration of the skulb of a number of the more 
important types and endeavour to show that the American types are in 
many ways siugulariy like those of the South. 

Pareiasttttrw, 

Though four fairly pjood skeletons of Parnnmurua liave been discovered 
which reveal most of tlie general structure of the skeleton there are many 
details tif which we are still ignorant. 

The skull is large with the temporal fosste comj)letely roofed over, but 
the detailed structure of the roof Ls still doubtful. There appears, however, 
to be little doubt that there is a quadrato-jugal. The bones are pitted 
somewhat like those of Stegoce])halians. There is a dbtinct septomaxillar}'. 
The palate is fairiy well known and as shown in the figure (Fig. 1) has the 
typical structure met with in most primitive reptiles. There are paired 
prevomers bearing teeth, paired palatines probably also bearing teeth, and 
apparently small transpalatines. The pterygoids are fairly laige and have 
rows of small teeth. 

The occipital eondyle is flat. 

The verTehra' an- large and massive and ha\t' interrmira. The zyga- 
pophyses are very broad. The ribs for the most part are single-headed. 
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The shoulder girdle has a hirge scapula wiih a well developed acromion, 
large preconu-oid and fairlv large coracoid. There is well develoj^ed 
cleithnun, fairly large clavicles and a massive T-shaped interclavide. 

The humenis is ven massive and has a large deliojH'cforal ridge. 'I'he 
ulna has an olecranon j)ro<'ess. 

The car|)us, so far as known, appears to be similar t«> that of most early 
reptiles. 




Fig. 1 . Under view of akuM of Partia$auru». Slightly restored. 



The digital formula is unknown. It has been stated to be 2, 3, 3, 4, 3, 
but in the closely allied PrnjKtj)j)un it is most probably 2, 3, 4, 5, 3, two digits* 
having irrtainly moir than '.\ |)lialanges. 

There are apparently no alxhnninal ribs. 

The pelvis is remarkable for having the ilium large and directed forward 
as in Mammals and the high« r 'i'herapsida. 

The teeth are peculiarly speciallNcd. Kxternally they are markedly 
convex, the inner side being nearly Hat. Hound the etiges are 7 or 9 large 
cusps arranged in u semicircle. 
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Proculophon. 

Proeoiophon a a small lizard-like reptile with a large broad head and 
comparati\'ely short limbs, which, though only known from the Middle 
Trias-sic beds of the lOirroo, may he considered as a Perm ian typo which has 
surviired. Saunmfrrnnn, wiiich undoubtedly oc< urred in Permian times, is 
apparently pretty closely allied, but is less perfectly known. 

The skull, which forms the tyjie in the British Museum, thouj^'h wry 
fine has V>een somewhat injured in preparation and iiiu< h of the i>()nr it- 
iiKived. 'I'his lias ri'sulted in two small lateral temporal vacuities lunin^ 
been urtiiiciaily pruduce<i. In all sjH'ciuiens vviure ilit tcuij^Miral n'gion is 
perfectly preserved there are no vacuities. Though Proeoiophon has been 
somewhat specialised in one or two respects the skull shows most of the 
features that must have been [)resent in the ancestral FMaptosaurian. The 
premaxillary and maxillary are well developed. There b a small septc- 
maxillaiy. Hie nasak are large. There are dbtinct lachiymals, prefrontals, 
postfrontal and jKistorbitab. The s({uamosal is suudi and there is a lar^e 
quadrato-jugal which in many skulls, [>robably nudes, forms a large lateral 
horn. Tiiere is a well deveiope<l sujM'rficial bone doubtless rorn sponding 
to the so ealletl '"epiotic" of the Sfef;ocep}inlirins but whteh had |)n)bal)Iy 
belter be called postteniporal. The temporal root" is narrow owing to the 
verA' lai^' size of the orbit, but it i-' interesting to note that it is formed by 
the very same bones as in S phnifHlon, viz., sciiiaiuosal. f|ua<irato-jugal, 
jugul and |KJstorbital, the chiel difference being that in PnKttlnphon tlie 
bones are close together, whereas in Sphmodon they are pushed apart by the 
development of two large temporal vacuities. 

The palate b a modification of the Rhynchocephalian type. Hie pre<- 
maxillaries have laige palatine processes. The prevomers are laige and 
have a number of teeth as shown in the figure fFig. 2). The palatines are 
small and have a fe^^ teeth. The pterigoids do not extend so far forward 
as in the t>f>ical Rhynchocephaloids. They meet the prevomers in front 
and the quadrates behind. 'Vhf^y hear a few teeth. There is a small but 
distinct transpalatine which with the pterygoid forms a well luarked pn-ry- 
goid pnx'ess. There an' Icelde, very lizarcl-like epipferyjjoids. 'J'he para- 
sphenoid (true vomer; is j) resent but small. The occipiiid condyle Is single 
and rounded. 

There is a dbtinct pniatlas; nnd the body of the atlas is already united 
to the axb to form an odontoid |>rocess. There are well developed inteiv 
centra, and both the cervical and dorsal ribs are single-headed. 

He shoulder girdle has a short scapula, and well developed coracoid 
and precoracoid whidi remain distinct throughout life. There are no 
cieithro, but well develo|}ed clavicles and interclavicle. 
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The digital formula is 2. 3, 4, 5, 3-4. 

The pelvis has plate-like pubis and ischium. 

There are numerous small abdominal ribs. 

There has been much discussion as to the systematic position of Pro- 
mlophon, but if we recognize that on the one hand it comes near to the 
primitive Rhynchocephalians and on the other retains characters of the 




FI(f. 2. Under view of skull of Prorolophun Irigonicept Owen. SupjKJsed male. Nat. size. 

prinu'tive roofed types it matters little with which division it is placed. It 
certainly .seems to me nearer even lo the living ISphmuJon than it does to 
Duidrrtes or Parei(miuruj<. 

There are a number of other primitive Diaptosaurians or advanced 
Cotylosaurs in South Africa but they are imperfectly known. The best 
known are Mcsusaiirus, Udeoimurm, llilcophilus, and Sauritshrnon. 

Drnmasauriu. 

This suborrler wa.s proposed by me for the small primitive niammal-like 
reptile GnUrhirm, which though essentially allied t<> the more typical 
Therocephalians shows a number of more primitive characters. Though 
most of the skeleton of (Idlrrln'ni.t is known, unfortunately we know little 
of the skull. Just recently however, a new specimen has ln-en cliscovered 
of an alli<'fl gemis in which the skull is well preserved. This new animal 
I pro|)ose to cull Oaiepus jouberti. It is about the .same size ae Gulcchirus 
schuUzi but differs in a number of respects. 

% 
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The skull is extremely interesting. In general shape the snout is some- 
what lizard-like and the orbit is verv large (Fig. 3). The temj)oraI fossa is 
ahout half as large as the orbit. The parietal region is broad with a large 
pineal foramen. As in the Anomodonts, the postorbital meets the squamosal, 
and the .squamosal is large and extends down bv the side of the occiput a 




Fig. 3. Skull of Oalepus jouberti Broom. X %. Sllffhtly restored. 

considerable^distance below the jugal arch. There is no quadnito-jugal. 
The lower jaw has the angular and surangular together as large as the 
dentarv, and there is practically no coronoid process. The canines are not 
enlarged. 

The shoulder girdle is of the ordinary Therapsidan type, but it is doubt- 
ful whether there is any cleithrum. 
The digital formula is 2, 3, 3, 3. 3. 

There are abdominal ribs in both (idlrrliiniJi and Gulcpns. 

In the possession of abdominal ribs, the simple plate-like pelvis, the 
generalised dentition and the separation of the maxilla from the nasal by the 
septomaxillary and the lachrymal, the Dromasauria are more primitive 
than any of the other Thenipsida. 

Dinorephdlifi. 

The order or suborder Dinoccphalia was proposed by Seeley for reptiles 
of the type of Drlphiuoguaihus and T(tpinf>rrphalux, and though when it 
was proposed it was impossible to characterise it satisfactorily there is little 
doubt that these genera can very conveniently be placed in a distinct sub- 
order. The other genera which seem to fall into the same grouj) an* 
Titanosuchm, Scofxtufxlnn, Pchtsirhm, Archwosuchn't and dorf/onnps. 
It Is possible that the Russian forms Dt'nirriuvturu,H and Rhop lUnhm also 
belong to the Dinnrrplmlift but at present they are only very imperfectly 
known. 
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In Tapuwcephalvt and Delpkinoynathus the skuUs are fuirly well known, 
and as they are closely allied, between them we have revealed most of the 
points of structure. 

The bones of the upper cranial wall arc cnonnously thickened and the 
pineal foramen is very lar^e (Fig. 4). Then- is a single temporal fossa 
bounded by the scjuamosal, parietal, and po-storhital. The squamosal is 
ver}' large and the descending part passes so far forward as to carrj' the 




Ftg. 4. Skull of IMi^itnoffnaUuu conocephalut Seeley. About | nat. alM. Restored In 

front. 



(|uatlraif almost uiidrr the orbit. A well developed quadrato-jugul is 
present in Dvlphinixjtuithun. 

The palate is a little like that of Procolophon but differs in there being no 
teeth on any of the bones and in the absence of a tianspalatine. 

The occiput is very wide, the lateral portions being formed as in the 
Anomodontia by the squamosals. The condyle is single and rounded. 

The lower jaw has a laige angular and surangular and a veiy laige 
articular which together form more of the jaw than the dentary. There b 
no distinct coronoid pi-ocess formwl by the dentaiy. The teeth are not, in 
Ddphinognaihus at least, differentiated into incisors, canines or molars; but 
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in Tiianosuchm, Gorgottopf^ Arckamuchus and Seapanodon there are 

sjK'ciulised canines. 

The vertebra* are r<njiarkuhle for ihf fjrent flevf'lf>p!n«>nt r)f thr transverse 
pn>cess('s ^\hifh n'Sf^niltle those of ihe Pel^cosaurs, the spines are, however, 
bv no liieuu.-i uiiUiiUHllv larire. 

The shoulder girdle lias a large scaijula, coraeoid and preeoracoid. 
There is a feeble cleithrum, powerful clavicles, and a large interclavicle. 

There is no eridence of abdominal ribs. 

Theroceph4dia, 

This suborder of the Therapsida \va^ proposed by me in 1903 for those 
maDimal-like reptiles which have differentiated incisoES, canines, and moiais, 
and a palate of the llhynchocejihalian type. 

Fpr long the Permian mammal-like forms with the open pnlate were 
grouped with thr upper Triassic forms w hich have a secondarv palate, under 
the name Thcriodontia. When it was rec«)gnised that the Permian types 
differed greatly from the Tria-ssic the name ThenK-ephaiia wua proposed 
for the primitive group an<l, as had been previously done by Seeley, Owen's 
older name of Cynodontia was applied to the higher forms. This adoption 
of the name C^nodontia is all the more justifiable since the first animal 
described by Owen with manimal*Uke teeth was GaUaawust which b a 
typical Triassic form. 

Most of the eariy described Therooephalians were too imperfect to 
reveal much of tlie essential structure and even now little is known of the 
skeleton except the skull, and that is only fairly well known in four gmera, 
ScyUtcosaxtruft, Ltirmnrlim, Alopnftniini.i. and SralnposniiruA. 

Scylacusaurus svlalcri is knf)wn by a nearly perlett skull, and by an im- 
perfect one whic'h, however, shows the palatal structure. In genend pro- 
poriioiks ihc .skull i.s fox like (Fig. o). The maxillary is large, the premaxil- 
lary rather small, and there is a distinct septomaxiilary. The jugal arcU is 
fairly strong. The frontals are long but narrow. Hieve is a distinct post- 
frontal and a small postoibital. The pineal foramen is laig9» but relatively 
smaller than in the Dinocephalia or Dromasauria. The squamosal is large 
and the quadrate small. There is no quadrato-jugal 

The palate has a pair of very long prevomers without teeth, and a pair of 
large palatines, also without teeth. The pter}*goids pass forward between 
die palatines to meet the prevomers. They have an external process which 
meets the transpalndiie, and a posterior process which extends to the qmid- 
rate. There an* a number of small teeth fin the pterytroid. There is a well 
developed distinct tnuispalatine which stretches from the jugal and palatine 



Digitized by Google 



208 



Bulletin American Museum of Natural Hiaiory. \\ol. XX\*III, 



to the external process of the pten goid and forms the wall of a large posterior 
palatine vacuity (Fig. 0). 

The lower jaw is long and slender, two thirds of the length being formed 
bv the dentarv. There is a fairly large coronoid process. The angular is 
large, and the surangular, as displayed externally, is small, and the articular 
is also small. 

The o<x-iput is small and slopes downward and backward. On the 
inner side of the descending part of the scjuamosal is a prominent ridge 
which forms the inner wall of the external auditory meatus and divides off 
the occiput proper from the scjuamosal. The cc>ndyle is single and rounded. 

Lycosuchus randrrrivfi is a fairly near ally of SrifiaciKsauruj^ but differs in 
a number of minor details. There does not seem to be a distinct postfrontal, 




Fig. 5. Skull of Sc]/lacosaurus nclatcri Broom. X |. 



though the post-orbital is well developed. The squamosal shows the same 
auditors groove. 

Alojxtfidiiru.s (jrariUs is much smaller than most of the other known 
Thenx cphalians but agrees fairly closely with the majority of typ<'s. The 
skull (Fig. 7) is relatively much narrower and deej)cr than that of either 
SrifldntsanruM or L}/r<t.Hurlui.i. The premaxillarv is small and carries five 
incisors which have a number of vertical ridges. TIktc is a large septo- 
maxillary. The maxillarv is deep, and has a slender portion which extends 
backwards some distance below the orbit. The lachrymal is rather small, 
and the prefrontal of fair size. The nasal is narrow but bn)a(ler iM'hind. 
The frontal is nuich longer than broad, and a slight median ridge is formed 
by the two. The parietal region is unusually broad and formed mainly by 
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the purictals and post-orbital. AVhether there are distinct postfrontals is 
not clear. The juj;al is a hir^e deep bone. The squamosal is not well 
shown but appears to be fairly like that of Scj/hinKtannift. 

The lower jaw is lonj; and slender and the dentarv forms about three 
fifths. There i.s a well developed coronoid pnxess. The angular and sur- 
un};ular are similar to those in the otJier known jjenera but an* of less vertical 
depth. 

The greatest lenpth of the 
skull is \2{) nmi. 

The dental formula is appar- 
ently i |, c J. m The double 
condition of the canine is due to 
one replacing an older. 

Sr(ili>iH),miirns nmstrirtus. 
This is the smallest known The- 
nM-ephalian and one of the small- 
est of the Therapsida. It has 
been arpied that the matnmal- 
like reptiles are all too large for 
anv of them to have been the 
mammalian ancestor, but Scala- 
pn.tftiini.s, (iitltrliini.t and dalcpus 
show that some at least were()uite 
small. I'nfortunately n<»thing 
but the type skull has ever been 
di.scovered. 

The maxillar\- i.s large and 
has nianv small teeth, perhaps 
the first three of which may be 
looke<l upon as canines. The 
preuui.xillary is not well preserved 
but was probably as restoretl in 

the figun^ ( Fig. Si. The lachry- p,g g i^.,,,,,.^ of ..kull of Scytacotaurut 

mal and j)refrontals are large. »cUiteri Uroom. .Sligluly rt-siored. 

The jugal is hmg and slender 

and apparently does not meet the postorbital arch. The s(|uamosal is of the 
usual Therocephaliam ty|>e but more slender and there does not .seeiti to be 
a specialised auditory groove. The parietal n'gion is nearly as broad as the 
frontal, and there is at least a distinct postorbital which fonns a feeble 
incomplete jwstorbitid arch. 

The lower jaw has a very hmg slender dentarv with a small coronoid 
process. The angular is large and the surangiilar probably small. 
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The dental foninila is probably i', c", iii*. 

In some resjKK'ts Scaloposaunut is the most primitive of the Therocepha- 
lians aiui approaches the Dromasaurian genera (.idlcrhiruji and Gale pus. 




Fig. 7. Skull of Alopoaaunu gracilia Broom. Nearly iiat. sise. 




Fig. 8. Skull of SralopoMunut conittrictus Owen. X ). 



AnonuMlonfia. 

The Anoinodonts form a ven well defined ^roiip of highly speciaii.sed 
Therapsidan n'ptiles which are perhaps the mo.^t .striking and characteristic 
members of the Karrm) fauna; and thev are certainlv the most abundant. 

The most typical and the first discovered genera are the tusked Dicyintdnn 
and the tuskless Oudemxlan. Whether or not OutlrniKlnn may be the female 
of DirifutKlon is still an unsettled point. Owen, Lydekker and Br(M)m have 
all eonsidere<l the su<rjresti(m and come to the conclusion that the probabili- 
ties are rather in favour of the genera Ix-in^ distinct. .\s time ^oes on, 
however, the evid«'ncc serms to be p-ttiiiji stronj^cr in favour of OudctuHhm 
bein^ but the feiuale Diripuxlnn. Certain it is that wherever I^irt/mMhtn 
occurs Ouilniixlon is also to be met with. Until n'cently only Dicijnodtm 
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was known to occur in the Upper Beaufort Beds (Upper Triafisic) but 
Oudenodon ia now abo known to occur. Fttrther, while many of the species 
of Oudenodon seem to differ maricedly from the known species of Dieynodon 

others arc >o similar that it b impossible to say to which genus some speci- 
mens belong till the presence or absence of the tusk has been determined* 
Further, among the Endothiodonts, the genera seems to run in pairs, the 
tusklcss Emtcnnlon and the fiisked Vntt otherwise xery AmWax CryptocynrHion, 
nnd the tiisk!fK< OpiM}m'kiu><{i<n closely allied to the tusked PnMcrfxbni. 
Wliile all these faets seem in favour oi" the tusked Anomodoiits hririi: the 
males and the tii>kle5.s the lenuik'S, both males and lemules ui Liisfrimiurun 
must have been tusked, for though many skulls of Lystrosaunut are known, 
no skull the least like LyttroMwnu but tuskless ban ever been discovered; 
and again all the specimens of Ci»teeephalu» are tuskless so far as known. 
The two specimens in the British Museum with tusks are unquestionably 
wrongly referred to Cisteeephahs and are really fragmentary skulls of small 
Dicynodons. 

Though the Anomodonts form such a well defined group they do not 

differ from the more primitive Therapsidans nearly so much as would appear 
at first sight. The large toothless beak with the modification of the arches 
and palate to suit it are the most ^triki^<: specialisations. The Endothio- 
donts, with mnlnr teeth, to some extent connect the Dieynodonts with tiie 
lower forms, but except for the presence of molars they agree closely with 
Diri/no(Um. 

Dicymtdon and Oudenodon are the least known Anomodont genera, 
nearly eveiy detail of the structure being known of both the skull and post- 
cranial skeleton. 

The powerful beak b formed by the peculiarly developed premaxiltaries 
and maxillaries (Fig. 9). In no Anomodont genus is there any evidence of 
incisors and the premaxillaries are further remarkable by being anchylosed 
at a very early jH'riod. The maxillaiy is relatively short and has eldier a 
tusk or a tusk-like hnny process. In Dicytiodon the tusk is usually very 
powerful and dit« ( ted mainly downward, tlie iTiandible passing between 
the two tusks. On the palatal surface the premaxillaries show largely, 
forming most of the hard palate. The maxillario form a rudimentary' 
sei'ondary palate. IlliherU) uo eNidcnce of a srptomaxillarv or of paired 
prevomers ha.s been obtained in any .Vn»>iutH]uiu. The nasal:> are usually 
to some extent separated by the median process of the pR'niaxillaries. The 
prefrontab, lacbi^'mab and jugals an> pretty much like those of more normal 
Therapsidans. The vomer b, as in mammals, an unpaired median bone. 
There are well developed palatines, which also help in the formation of the 
rudimentary secondary palate, but there are no transpalatines. The ptery- 
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poids are larpc, with l»>n^ anterior processes whuli pass forward and 
slightly outward, and lonjr posterior pnK>esses which extend to tlie (juad rates. 
There is a pair of \on^ slender epipter\ jjoids. In DirifiKxItni postfrontals are 
lisuadly absent hut mrasionalh small ones are present in «)ther Anoni()donts. 
The postorbitals, on the other luind, are always v<'rv larpe and usually form 
the whole inner wall of the temponil fossa. The parietals are small, and in 
front of the pineal foramen is a metlian preparietal bone. The squamosal 
Is of very large size, stretching, from the postorbital and parietal above, 
downwards by the side of the occipital to support the ({uadrateand forwartis 
to form the zygomatic arch with the jugal. In some AnouKxionts it even 
e.xtends forward to meet the maxilla c. 7., Lif/tfrasaunus. The ({uadrate is a 
fair sized bone which lies in front of and below the descending portion of the 




Vif!. 9. .Skull of Oudrnodnn grarUit Broom. Nat. sire. 



squamosal. The occiput is largf* and massive, foniied by n small basioc- 
ci))ital and two ver}- large ex(K-cipitals. Above these is a median bone which 
may be either supratK'cipital or interparietal, probably the former. Infe- 
riorly the exoccipital has two short descending proces.ses supported in front 
by two processes from the basisphenoid. Between this basioccipital j)rcx*ess 
and the quadrate lies a short dumb-bell shaped tympanic bone. 

The lower jaw is comjKjsed of a large dentary, which l)ecomes anchylosed 
with its neighbor as age advances, well <lcv('loj)ed angular, sunmgular and 
articular bones wiili a smaller Nplenial. There is no coronoid process and 
no coronoid bone. 

The post-cranial skeleton is very mamnud-like. The shoulder ginlle is 
inlJTesting from the fact that the deithrum is still n'taincd. The digital 
fornnila is 2, 3, 3, 3, 3. The pelvis is like that of the nuunnud in the for^vard 
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direction of the ilium and the presence of a small obturator foramen. There 
are no abdominal ribs and no ossified prepubis. 

. There are a few specialisations of the Dicjmodont type. Lyatrosaunu, 
which first appears in beds which an- |)n>hably Lower Triassic» is^an aquatic 
modification where the head b twisted to bring the eye and nostril as near the 




FIf. 10. Skull of CiUecephalua microrhinu* Owen. Nat. size. 



upper surface of the water as possible. The limbs are short and feeble and 
the joints cartilaginous. 

Ci.iU-rrpfifilti.^ is a small Anomotlont which only o6;urs in beds which are 
beiicvcd to Kr rpper Pennian (Fig. 10). It is never tusked and the beak 
is small. The chief peculiarity is the great breadth of the parietal region 
which to a large extent roofs over the temporal fossa. The arrangement of 
the bones is seen in the figure given. 

NoBTH American Permian Fauna. 

'V\\v Permian Fauna of North America is, like that of ."soiitii Africa, of 
the ven- jjreatest interest. I'ldfcssor Willistoii has rcrcnfly written on the 
nHationships of this I'auiia and con* ludt s that it ha^ Ixcn cvoIvimI in isolation 
fn)ni the rest ot' the world and that it has no near alliniiies with other fannas. 
The South African fauna helouj^s mainly to Middle, and r|)|)er Permian and 
Triassic; the .Vorth .American is nminlv a fauna of the Lower Permian and 
to some extent I'pper Carboniferous. 
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The principal types of Amphibians and Reptiles may be placed in seven 
groups or orders. The Amphibians belong to: (1) The Temnospondyli, a 
group of Stegocephalian Amphibia chancteriaed by the vertebne having 
large intercentra and small patted plenrooentra. Eryopt, TrimeroraehU 
and Achdoma are the best known t^'pe.s. Cricofus^ though having in certain 
regions large centra alternating with disc-like intereentra* is usually also 
placed in this grt>up, (2) A group of which lHfdocaulu9 may he regarrled 
as the tv})c. (3) A group of which Lysorophm may V>e considered as the 
type. And I l> a division of which Gymnnrfhrm is the tvpc. 

The Reptiles an- nmch better known than the .V inf •hihia. 'I'licv helnng 
to three orders or gwups. The be^t kimwn an- ilt« li l'tl\ cosauria, of 
which the principal types are Dimetr(xlon, Stumiurus and KrhtijlttMsauni/t. 
The next gruu[j is (2) the Cotylosaurs, of which the best known type is Dit/- 
deetef. The (3) third group is also sometimes included in the Cotylosauiia 
but b not vei>' nearly rdated to Diadedet, It contains such types as Pario- 
tiehw and Latidtmntnu, A number of genera are too imperfectly known to 
admit of classificatk>n with much certaintr, but possibly most of them can be 
placed in one of these three groups. 

TemnoepondiflL 

I am not satisfied that ihc American i.v|»e> are doselv allied to ihe Ktirn- 
|>ean, such as Archcf/fwirtni.'', hnt the American >eein to he of a con^ideral)!} 
higher ty|K'. The verlel)ra". however, are typicallv rhachilomous. They 
are best known in Krifi>f>H, TriutrntrliachtJi and Ai htioma. 

Cricotm differs in having many of the vertebra' uf the embolomerous type. 

TrematopSt which has recently been described by Williston, is a most 
remarkable type of temnospondylous Amphibian which has a temporal 
fossa. In most other respects it seems allied to Ertfopt. 

Dipbteaului. 

DifilocayliiA is [»laced by Willistnn among the Mierosauria, as the verte- 
bra* are completely ossified, bitf he a<hnit> that it n"pn»sents a more highly 
organised t\'pe than tiiat seen in the ordinaiy Micmsauria. 

There has been considerable differeutr uf opinion as to the affinities of 
this little snake-like form, lliere can, however, be no doubt that it is an 
Amphibian; the only question being whether it can be placed in any of the 
knomn groups. 
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The skull, as shown by Willkton, agrees with the Urodela and differs 
from the Gymnophiona and most primitive groups in having the orbits 
open and in the structure of the suspensorium. Even in many minor details 
it approaches the Urodela and is remarkably like that of A m phmma» Doubt- 
less in one or two poinis Lf^soropkuM is more primitive but there Seems better 
reason for placing it with the Urodela than with anv other recent or extinct 
group. The living Urodeles present a cnnsidorable varit'ty of type, and are 
evidently the scunrwhnt de^^cnrrate descendants of a lar<:c and varied order, 
and Ly.forophwt i>ceuui to be one of the specialised but ie^ degenerate early 
members. 

In a recent pajx-r MiKxlie criticises this ctjuclusion and on account of 
the presence of ribs and the snake-ltke character prefers to place Lysoroph us 
in the Gymnophtona. A snake-like character is apparently fairly easily 
ac((uired in many groups, and among recent Usards we can see all the stages, 
and it is remarkable to note in how many different orders it has been inde* 
pendendy acquired. Even in living Urodeles we get a very near approach 
to the snake*like character in Ampkiwna. The presence of ribs in Lytoro- 
phitt is a more important character, but ribs are so generally present from 
^ fishes upward that when one finds a group of animals where they are gen- 
erally nidimcntarv. as in the Amphibia, the more natural conclusion seems 
to be that short rih^ is a dcj^cncratc character ratluT than a priiriifivc. ]jon^ 
ribs are characteristic of the Microsauria, and though ilicy arc sliort in the 
lirani hiosanria the evidciK c seems to me rather in favour of the long rib 
being the primitive condition. 

Diadecies. 

Diadedea is one of the best known of the primitive Permian reptiles and 
one of the most interesting. In some respects it is much specialised, in others 
it is ver}' primitive. The teeth are large and broad, and the lower jaw 
powerful, and for its suspension the quadrate is of ver}- large sise. 

Tlie maxilla is powerful, but is completely divided from the nasal by 
the l.iclm mal extending forward to the no^tri! (Tip. 11). The jugal Is deep 
anrl ariiculates with the post-orbital, Mpiuuiusal and (jiiadrato-jitpal. The 
postorhital is larsje. The postfrontal and prefrontal fortu tlie wliolc upper 
margin uf the orbit. The s(pmmosal extends froui ihc parietal down to the 
quadrato-jugal and jugjd and forms most of the support for the very large 
quadrate. The quadrato-jugal supports the lower part of the quadrate 
and forms the bwer part of the back of the temporal wall. 

The quadrate ts very large and extends nearly as far up as the squamosal 
It also has a laige inferior process which passes forward to meet the ptery* 
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goids. The ptengoids are siiiall (luadranjiular hones which meet the pre- 
voniers, pahitines, and tran*ipa hi tines in front. They form small pterygoid 
processes (Fig. 12). The |)ahitines are small and form an imperfect sec- 
ondar\- palate. There ap|>ear to be a pair of small transpalatim's. The 
prevomers are long and narrow and have each a longitudinal row of teeth. 




FIk. 11. Skull of Diadeclea phaseoiinua Cope. About } not. size. 



The occiput is massive. The condyle is large and flat. The elements 
are so anchvlosed that the limits of each cannot be made out. A distinct 
suture however is present between the basioccipital and the basisphenoid. 

The vertebne are massive, and a number of the anterior ribs are ex- 
panded into broad bony j)lates. 

The limb girdles are large and heavy, th»)Ugh the limbs are rather feeble. 

Parinfichm. 

Pnrivfirhus is one of the best known of the American Permian rejitiles. 
It is a small fonn with a roofed temporal region, and though in many resj^ects 
it is primitive in others it is pretty highly evolved. It is very slightly gen- 
eralised 

Cope placed it in the Cotylosauria, but though it agrees with Diddrrtr.t 
in having the temporal r»'gion ro()fed, it difl'ers from it so greatly that unless 
the term Cotylosauria is used in a very wide sense it cannot well include 
the two genera. .Ml confusion is avoidefi however if Pariotix'hu'i is con- 
sidereii as a type by itself. 



' [Tlip won! '■ K<'nerali.*»'«l " is ht-re aptHm nily a hiptus for " snwinlizpil '*. — Ed.] 
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The -skull is broad and fiat, and the bones sciil|)tured. The bones of 
the upper side ari' well seen in the figure given (Fig. 13). The upper surface 
is mainly formed bv the nasals, frontals and parietals. There are distinct 
and well develoj)e<l prefrontals, j)ostfrontals, and postorbitaLs. The lachrv- 
nial is ver} lai^e and extends to the nostril. The maxilla, on the other hand, 
is very narrow and forms but a small part of the side of the snout. There 
is a well develoj)ed septomaxillary. The jugal is very large, and posteriorly 
meets the squamosal and the (juadrato-jugal. The squamosal is a large 




Fig. 12. UiifJtT view of skull of DindecteH. .Slightly restoreil. 



.square bone which articulates broadly with the parietal al)ove and with the 
f|Ui:dmt()-jugal below. It forms part of the back of thr skull and has a 
gro(»ve for the au<lit(»ry canal. The quadnito-jugal is about a third of the 
size of the scjuamosal. Tlu're is no evidence of a distinct pn)s<juamosal in 
Ptiriittirhn.i, though there a[>pears to be in Panliflihi, though whether this 
latter is allied is at present unknown aiul rather floubtful. The (piadrate 
siiows to some extent on the side view. Behind the parietal at its outer 



218 , Bulletin American Museum of Natural Hifitonj. [\'ol. XXVIII, 



comer is a small distinct ossification which probably corresponds to the so 
called "epiotic" of the Stegocephulians and may be preferably called the 
post-temporal. 

The palate is fairly well known. The prevomers are well developed and 




Fig. 13. SkuU of PariotichuB angutticepg Cope. Nat. size. 



lie on the inside of the internal nares. The palatines are also fairly well 
developed; while the pterygoids are ver} large and send long processes for- 
ward iaside of the palatines. They form large pterygoid processes and pass 




Fig. 14. Under view of skull of Pariotichue ant/usticcpt Co\te. tiUghtly restored. 

back to meet the quadrates. Teeth are developed on the pterygoids in three 
groups, as seen in thr figure (Fig. 14). A small median vomer — the so called 
parasphenoid — is present. Between the quadrat:* and the basi- or exo:-- 
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cipital |>roce.s.s lies u .slender little bone which seems to articulate with the 
lM)nes at either end. This i.s the hone which I believe to be the tympanic. 
The occipital condyle is single and rounded. 

The lower jaw has a larjje dentarv and a large angular, a smaller sur- 
anguiar, apparently a distinct coronoid, and a small articular. A narrow 
splenial lies inside the dentan'. 

As the result of the work of Cope, Broili, Ca.se and WillLston the post- 
cranial skeleton of Pariotichiu^ and its allies is fairly well known. The 
girtlles are well develope<l but the limbs rather feeble and short. AlMlominal 
ribs are pre.sent in at least .some members of the group, 'J'he digital formula 
is doubtful but Williston says that "quite surely it was not that of the 
modern lizards and Sphenodon, 2, 3, 4, 5, 3. In much probability it was 
2,3,3.4(3), 2." 




FIr. 15. Skull of Gymnnrlhru* Case. Restored. Much enlarged. 



Gymnarthrus. 

During my .short stay in New York Dr. Ca.se kindly allowed me to ex- 
amine a small skull which he had re<-ently dLscovertnl, and which he is 
describing under the name Gifmnarthrm. Though Ca.se is el.sewhere ' 
describing the specimen it is of such great interest and its affinities .so difficult 
to decide that I have his kind coasent to give an independent opinion. 

The skull (Fig. 1 o) is very small, but fortunately well pre.servtHi. Judged 
by the upper and even by the side view one would incline to the opinion that 
Gifmnarthnis is a near ally of Puriotichnjt. The nasals, frontals, parielals, 

• See nnleii, p. 177. 
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pnM'nintalb, postfrontaLi, pustorbitaLs and .squamosal are all strikingly like 
those of Paru^ichw, Further, the lachrymal is veiy large and extends to 
the nostril, and the niaxilta b a narrow bone which forms little of the side 
of the snout; and behind the squamosal there b a post-temporal. In all 
these charactera Gymnarthrus agrees with ParioHcha. But when one 
examines the palatal aspect of the skull one finds a condition of affairs veiy 
unlike that of the reptile. TIk* occipital condN Ir .ippcjirs to he doiiMe, and 
the pten-goids do not meet in the middle lim*. 'Vhvn^ la in tlir ihkMIo line 
either a single verv large vomer (or parasphenoiii) or a large bjujisphenoid 
aiifl a fairly lari^e tme vomer f)r parasphenoid in front. T rather incline to 
tiie foniu r aliniiative. Tht palaiitu-^ and pn'voniens are not displayed but 
tliey can br rf>Ii)rf(l with (Diisidrralilf prolvttbility. 

The (juadrate is Itnig and in the spcLiiuiii txuiul^ free much below the 
squamosal. I incline, however, to su-spect that a quadrato-jugal is missing 
and part of the jugal. 

Though owing to the condition of tiu palate and the occipital condyles 
I prefer to regard Gymnarthrus as an Amphibian, it must be admitted that it 
shows so manv characters abo found in ParioHchus that it b difficult not to 
believe that there b a fairly close relationship betw een them. 

In some respects GijmnarthfW suggests the Gymnophiona, and if it is 
i-eally an Amphibijin it raises a number of very intere.sting questions r. g., 
whether the reptiles may have spning from more than one group of Amphi- 
bians and noi, as is generally siippi»sed, all from sonic ancestral Cotylosanr. 
The dis( ( ry of thf Ain[.liiliiaii i rcmntopg with a temporal vacuity, further 
suggests imsuspecied possibilities. 

Pdy&iMmia, 

The Felycosaurs are in many way s the most interesting of the North 
American fossil reptiles. In the strange specialisation of the vertebral spines 
they are unique and they will always be interesting as among the first dis- 
covered reptiles which seemed to have some close affinity with the ancestors 

of the inaiiiinals. As has been alr< ady shown, opinions have differed greatly 
as to whether Cope was right in believing the Felycosaurs to be related to 
\\\v S()uth African mammal-Hke reptiles, and even as to whether the wonder- 
ful manunal-likc appearances pn-scuted In many of the .\frican types in 
any way n'pnsrnted affinities. Hefore disrussing the question it will be 
well to examine the >tnictun' of the IVIycosaurs. 

In view uf (Rise's recently published inagtuficent wmk on the Pelu t*>;uir> 
it miglit well Nccm wi^er to wait till further specimens had been obtained. 
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So much, however, depei^ on a solution and the interpretation of the 
already known specimens is a matter of such difficulty that a further ex« 
amination seems permissible. 

The types which I hare been able to study have been the skulU of Dime- 
trodon in the American Museimi, including the vei^* fine one recently found 
by Case, and Cope's type of Edaphataurw, 

Edaphosatirm, 

Thotiph the fv])t' >.kiill dI' I\<l(tpht>it(utru.i fMHjutn'i.s i> wry \y.u\}y cni^lit'd 
and .soiiH'whui inipertett it is in some respects the most important Pelycosaur 
skull known. 

In making restorations of the skull I started with the mandible, which is 
neiuly perfec*t and practically uncrushed. As the m mjjiiy.sis is perfect the 
other mandible can be restored and we can determine with much certainty 
the width of the palate, the inclination of the ptety^id pbtes, the dbtance 
of the quadrates from each other, and the relative position of the quadrates 
to the upper jaws. As we have the bony arch < oinplete from the parietal, 
down the squamosal to the quadrate we can obtain the height of the parietal 
repion. And havinjE^ obtained the relative positions of the cpiad rates, parie- 
tals, pmnaxillie and maxilla' with ronsiflerrililr <'?Ttainty the fitting in of 
tlie remaining parts is not a matter of nnn h dillieiilty. 

In like manner the palatp ( an he restored. We fjui fix the position of the 
premaxillary and maxillary trnh, the pteryjtjuid platen uiid the quadrates, 
and as most of the other stmciures are presened their restoration in position 
is comparatively easy. 

The figures given (Figs. 16-lS) show my restoration of the side, upper, 
and under views. The premaxilla is fair sized, and of the usual type. The 
front of the specimen b too imperfect to show whether there may have been 
a septomaxillaiy. The maxillary b long and narrow and appears to be 
completely sepanded from tin na^al. as in Pariofirhus, by the for^varf^ 
development of the lachrymal, i'he shape of the nasub and frontals is 
shown in tin- ni:tir('s. The frontal has a jX'culiar otitward development 
which with the |)i>stt'r<>ntal fonns n vcn,- prr>niinent stjprn-orhital ridp*'. The 
prefrontal is wcdmrl in beiwtt ii the outer part ol the frontal and the nasal. 
The postfrontal hr^^c, and the posiorbital .>»uiail. The shape and relMtions 
of almost ail the Umcs of the upper surface of the skull can In* mad*' out w ith 
certainty. The parietals are well prt*ser\cd. They are broad and have a 
large pineal foramen. There b a large temporal fossa bounded above by 
the postort>ital and parietal, and posteriorly by the scpiamosal. Most of 
the squamosal b well presented, but the zygomatic portion is lost and the 
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structure uf the zygoma cannot he made out with certainty. There is a 
qiiadrato-jupil, whidi apparently takes some part in the formation of the 
zygoma, but there is Uttle evidence as to what extent. There seems to have 
been a small fenestra between the quadrato-jugal and the squamosal, and in 
the restoration given an attempt Is made to show what are the probable 
relations of the bones. The quadrate is well develoj>ed and fairly well 
presened. 

The palate is well preserNed and can be restori'd with much probability, 
the prevomer, palatine and pterygoid of the right side being preserved with 
the bones in almost their natural relations to each other and to the maxilla. 




Fig. 16, Skull of EdnphoMurua injgimiaa Co\ic. Ufstored. 



The prevomers are small and narn)W and lie between the internal nares. 
Kach hius a row of small rounded teeth. The palaline and pterygoid to- 
gether form a large plate coventl with small n)unded teeth. The shape of 
the bones and the arrangement of the teeth will best l^e understo(xi from the 
figure given. The anterior third of the plate is in my opinion fonned 
by the palatine, and in the s|>e< imen there is a slight tlisplacement along 
the suture. There is apparently a rather large postpalatine fonunen, 
but there docs tjol ap|)car lo be a tninspalatinc bone. The basisphenoid 
is well «levclop('(l and supports the pterygoids. There is a distinct vomer 
(para-sphenoid). The o<.ri|)ital condyle is single and rounded. The bone 
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which Cope, Caise, and others have regardeil as tlie stajK'-s I regard a.s the 
tympanic. It bears the same rehitions tq the basioccipital and quadrate 
as does the tympanic in DicniuxUm, differing mainly in fact that, as in 
Ednphimaurns, the quadrate is hirge and flat, the tympanic has its outer half 
flattened out to lie on the (juadrate. I am not satisfied that there is a bone 
behind the parietal which might be looked upon as a postparietal. 




Fig. 17. Top of skull of £</apAowiuru« p()0onia« Cope. X {. Restored. 

The dentarv forms less than half of the mandible. The angular and 
siirangular are both well develo|>ed, and the articular is distinct. The 
sjilenial appears to be large. 

In my restoration I have shown the teeth different from what is shown in 
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both Cope's and Case's figures, or even from what a|)|>ears to be the condi- 
tion from an examination of the s|>e<'imen. The large maxillarv teeth appear 




Fis. 18. l/ower view of skull of Kilaphosaunm poffoniaa Cope. Resloml. 



to me to have been artifieially made bv \vh<H'ver developed the s|>ecimen. 
From the alveoli the teeth are manifestlv small and rounded, and like those 
in the lower jaw. 

DiinrtriHlifn. 

Diinrfnulnn is known bv a considerable number of pretty well preser\t'<l 
skulls and l)y praciically all the posicnmial skeleton. It is a much larger 
animal than EdajilnmauruH, and it is less sjH'cialised, there being nocnishing 
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pintes of twth. As it is fn»m the mstomtions of th«' skulls of Dimetrodon 
that the contliision has bi-cn arrived at that the Pclvoosaurs art' allied to 
Sjtlicnixiifn, and that the temporal repion has two fenestnv as in the Rhyncho- 
ce|)haHans the determination of the exact stnieture is a matter of the utn)ost 
importance. The skulK in the American Museum enable one to de< ide 
with cenainty on all points in the structure of the skull with the exception 
of two and these we can decide with some |>rol)ahility. 

The snout is pretty well known and my restoration (Fig. 19) agrees 




Fif. 19. Skull uf Dimclmdon ifin>irM« CorK", Al>uut \ nat. size. 



j)retty closely with that of Case. The only point where we differ is in the 
matter of the relative sizes of the laclmnial and prefrontal. I regard the 
former as large and extending well fonvard. but not, as in Edaphnsaurm, 
extending to the nostril. We are also in close agn'ement as to the jugal and 
postorbital, but in the structuiv of the posttemporal ngion we differ entirely. 
In none of the specimens I have examined is the region perfectly preser\e<l, 
but the principal bon vs can be made out I think with certainty. 

There is a large tom|)oral vacuity, nithcr larger than the orbit. It is 
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bounded in fnmi In* the postorbital nn li which U formed by the pnstorbital 
and the jugal. The upper niarpn is also formed bv the postorbital. Poste- 
riorly the fenestra is bounded by a lur^v flattened bone concemitig which 
there is different r of opinion. Baur and Case believe it to brn prosqiiamosal, 
but in my opinion it i^ the squamosal. There i.s no doubt wliatever about 
llie pi'iit fiil and liie j)ostori)ital, and they bear exactly similar relations to 
each othi i as they do in the Ther«K ciihaliatis and Anomodonts. Posteriorly 
they both umpiestionabiy meet tlie upper pun of the large bone under 
consideration in exactly the same way as tiiey uteet the squamosal in the 
African mammal-tike reptiles. The htrgt bone inferioriy supports the 
quadrate and in front meets the jugal: so that in every detail of its relations 
it agrees with the squamosal of the African forms. Now the African Mam- 
mal-Uke forms approach so nearly to the mammals that there can be no 
question that the squamosal b rightly identified, and hence we must conclude 
that the laige bone behind the temporal fossa is the true mammalian squa^ 
mosal. 

T^e next question for consideration is whether there i.s, a.s bplicved by 
Haiir and Case, a small supra-tmipnral tVncsfra. (^ase a.ssures me that there 
.seems to be a distinct one in one of the >knlls in the Chicaj^o niU'^eum. I 
regret I havf not >ct n this skull, but so far as I have examined the .skulls in 
New York I can lind no trace of any opening. Two of the skulls are so 
well preserved that if the opening really existed it ought to show. Further, 
Edapkasavrw b undoubtedly closely allied to Dimetrodon, and though the 
skull is in many ways imperfect it b so perfectly preserved, in the post- 
temporal r^on as to conclusively show that Edapkosaunu at least has no 
supratemporal fossa, and that being so it would require very positive evidence 
to establish a supratemporal fossa in Dimdrodon. Now the Chicago skulls 
on which Case bases his conclusions are not well preserved being much 
broken and .somewhat crushed, and further the sutures cannot apparently 
lie very distin<-(!y seen, judging from Case's figures (plate 17 and plate 8), 
so that ('\en stij»posing Ktldpho-sa uni.s- were not known I shf>uld still conchide 
that die e\ i(h'n(T of the New "V Ork specimens against a >ni)ra-teuij)oral fo.ssa 
was mucli .stronger than the evidence of the Chicago s|)ccimeus fur a supra- 
temporal fo.ssa, and until a good uncru^shed specimen is discovered showing 
a supra-temporal fossa I shall conclude that there is no supra-temporal fossa 
in the Pelycosauis. Whether there be a small superior fossa or not there is 
no question that the laige fossa b the homologue of the temporal fossa in the 
African Mammal-like reptiles. 

Below the large squamasal there is a distinct quadrato-jugal. In no 
skull of Diinetrodon is it well preserveil and there seems to be some doubt 
concerning its extent forward and its relations to the squamosal and the 
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jii^al. From the evidencr ohtained from specimen 4034, and to a less extent 
from other specimens, I incline to regard the (juadrato-jugal as passing 
forward to meet the jupal and fonninj; a small fenestra with the scpiamosal, 
ns I have shown in the restoration. It must be clearlv understood, however, 
that the restomtion of this repon is largely hypothetical. 

The rpiadrate is a large bone which has a large flat plate passing forward 
to meet the pterygoid. The palate is well known and my restoration (Fig. 
20) agrees pretty closely with Case's, 
differing mainly in the proportions of 
certain of the bimes. The pterygoids 
I regard as narrower than Case diH\s, 
and I tlunk there is a distinct post- 
palatine foramen. The basisphenoidal 
and basiiMcipital region I regard as 
flatter, and I have placed in jKisition 
the bone which I regani as tympanic. 

C(mcerning the occipital region 
there is .some doubt, 'lliere is un- 
tpiestionably a well deveh)ped exoc- 
cipital which sends a process outward 
to meet the descending squamosal. 
This is the j)rocess called pamccipital 
bv Case. I should rather n-store it as 

» 

passing about as nmch downward as 
outward (as shown in Case's fig. 7, 
plate 11). .\bove the foramen magnum 
there is a broad flat plate which may be 
supraoccipital, but no sutures can be 
made out. The exact stnicture behind 
the large sfpiamosal mtist remain for 
the present in doubt. In some speci- 
mens one might persuade oneself that 
there was a distinct postparietal bone 
and also an elongated post-temporal. 

In others it is by no means certain that such bones can be made out. The 
parietal unquestionably has an outward and backwani process by the side 
of the postorbital, which meets the s(juamosal. Behind the inner part of 
the parietal there is probably a bone sef)arating it fn)m the supraoccipital. 
Then behind the outer |)rocess of the parietal there is also some bony element 
above the supra- or exoccipital. Whether, however, this is a post-temporal 
or a part of the stjuamosal I cannot determine' in the New York specimens. 




Fig. 20. Under aU\e of skull of Dimttroilon. 
Much reduw^. 
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The mandible b well preserved. The dentaiy is laife and forms about 
two thirds of the jaw. Then' is no develojiefl conmoid process to the 
dentaiy though the coronoid region is occupied by thi.s bone. Tliere b no 
coTonoid bone. The angular is large and forms a rounded nn*r!e to the jaw. 
The sunm^iilar is oompanitively small. The itrticttlar is lai-idy hid(!« ii V>v 
the nif'iiilirane hones. In Ca.se's fiu- U |>latf It. the |iarts marked jirti< nlar 
and |)it'ai ti( iilar 1 n ^anl as parts of \\iv aii;:ular, the true articular being the 
part Itt'hiiid luui M-arct'ly serii t'nuii ihv ouler i.ide. 

To ( a.se's very full descriptifni ol the post-cranial skeleton I have nothing 
to add. 

TjUK Al'l'AUEXT KESEiini.AXt K «»F TIU. AmEIUCAN TYPES TO THE 

SuL TU Afiucan. 

'i'liiiugh it is many years since Cope first t ailed at it ui ion to the resem- 
blanee between some of the American and African types, of later years 
2o3logbts have been more impressed by the differences. Like most others 
I had regarded the resemblances as more due to a imrallel development 
than to affinity and I was a little surprised to find that the resemblances were 
of a more fundamental nature than had been supposed. Not only do certain 
American types resemble, somewhat remotely of course, African fonns, but 
the whole fauna has got an African look about it thai i< very striking. 

Willlston regards the American Permian i"e|>tiles as belonging to three 
gnnips - the IVlycosaurs, the ('o(\ losani's pr*>per, and the Pariotichns 
groufj; and it (crtidnly is very rcniarkal>lc thai mmhc u ars ago writing of the 
reptiles of Sou ill Africa 1 placed (hetn in (lie groups l'r(K*olophf»nia, Pareia- 
sauria. Therocephalia, Anoui4>duuiia and < yntulontia. If wc unilc ilic allied 
nmnuual-liko grou]>s Therocephalia and AnmucMlontia under the Therap- 
sida and omit the Triassic Cynodontia, we get our principal Permian reptiles 
also in three groups, and further, the three groups correspond in many ways 
to the American. The Pelycosauxs resemble the Therapjida, the Cotylo< 
saurs the African Pareiasauria, and the Fariotichus group the Procolophonia. 
A short comparison will show that there b a fundamental affinity between 
the faunas. 

« 

The Pelycosauria compabed with the Therafsida. 

While the Pelycosauria differ from the Hierapsida sufficiently to justify 
their being kept in a distinct order they are nevertheless in my opinion 
closely related. Let us compare the various parts of the skeleton in eacli. 
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The skitll i)f thv Pclycnsaiir re.seinhles that of the Therap-iida and differs 
from that ut all otlu r ivptiles in having u >iii;rlt' !t'iii])(>ral tossn bounded bv 
the postorbital, >»iiiainosal and jupil. In ( vnudniiis. rhenioephaHans. and 
.s«nne Anonuuhint.s ihe parietal forui.s part of tlu" h>Hsa wal! through the 
p<i.storbital and the M|Uuniosal failing to u»eet, but nio?>i Anoniodont^>, 
Dinocephalians and Dromasaurians show vhat is manifestly the primitive 
condition where the parietal does not touch the margin of the fossa. The 
general arrangement of the bones of the snout and orbit is similar in the 
typical Therapsidans and Pelycosaurs. The occipital region in both is 
fairly similar though possibly the Pelycosaurs retain a primitive postparietal 
and posttemporal which certainly are lost in the Therai)>idans. The 
su.s|>ensory arch is in both formed by a huge sqtmmosal, the Pelycosaurs 
differing fnmi most only in retaining the fpindrato-jugal which is lost in all 
TherapsidaTis except the !>innrcphalinns. B>it in thc^e latter the iu r iTiL'c- 
ment ot jugal, squamosal and quadrato-jugal is strikingly like tliat oi ilie 
Pelvcosaurs. 

The palate in the Pelycosaurs is distinctly Rhym iiut cphuliaii. >o it i.-. 
in the Therocephalia. In the retention of the transpalatines the Thero- 
cephalian tyj^e is more primitive* but in having the prevomers toothed the 
Pelycosaurs are the earlier type. In the Therapsida the palate varies greatly. 
The Anomodonts, Dinocephalians, and Cynodonts have, like the Pelyco- 
saur8» alt lost the transpalatines. 

The lower jaw of the Pelycosaurs agrees very closely with that of the 
Dinocephalians and Dromasaurians and fairiy well with that of the Anomo- 
donts. The Theroceplialian jaw diffei^ in the great development of a 
coninnid process, and the Cymxlont in the gn'atly increased size of the 
dentary and the relative reduction of the other elements, 

'I'lie vertebra' of the iVlwM,saur-> a^'ree prelty clo?.cly wiili th<)>e «>t' the 
Din»j( ej)luilia, less closely with tho>c of the Anomodonts and Theruccpha- 
lians. The sa<-nun ol the Pelycosaur has '.i vertebra* while in the Dimx-epha- 
lia and the Anomodontia 4 is the number in those types where it is known. 

The shoulder girdle is exactly of the same type in the Pelycosaurs and 
the lower Therapsidans. A cleithrum certainly occurs in the Diitocephalia 
and the Anomodontia and probably in the Therocephalia. In the Thero- 
cephalta, the Dinocephalia and the Dromasauria the scapula b flat without 
a specialised ac roniion. The Dinocephalia have a large interclavicle very 
similar to that of the Pelycosaurs. 

The hiunenis in the Therupsida varies ccmsiderably. In the .\nomo<lont.> 
the delto-pectond ridge is very large, imd it is aUo large in the l)inoce|)h:iHans, 
but in the Dromasauria and the Thenx cphalia ihe humems i-^ loiii: :iii<l the 
ridge only moderately developed. The Pelycosaur humerus resembles tlie 
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TluTa]>-i(liiii in lia\ in<: mm (■ntt'])i( uiulyl:ir foramen ami in the well develt;ped 
delto-|)t^ i»>rul ridge and on the wiiole it is pretlv like that of the Dino- 
cepbalians and diffeis less from this latter type than do most of the other 
Hierapsidans. 

The ulna in the Pelycosaur b like that the Thempsidan in having a 
well developed olecranon process. 

The carpust so far as known in the Pelycosaurs and TherapsidanSt agrees 
fairly closely as le^ids elements, both belonging to the generalised Rhyn- 

choeephaiiun type. 

The Pelycosaur nianiis has the nietaeaq)als increasing in length from 
the first tn the fourth and the di^'Ita! formula is 2, 4, o, 3. In flio Dronia- 
sanria and 'rher<)fcj)lialia. and to a -li^ht extent in the Cynodoniia. tlit-rf is 
the same increast- in \\\v K^njrth ni the metacarpals in pa>>in^' (uuwanl, hut 
in all the Therap>i<la the <lii;ital foruuila so far as known is 2, 3, 3, 3, 3. Jn 
tlie Anoniodont.s tlie nieiat aipuls are subequal. 

The pelvis in the Pelycosauria is of the plate<>like type. In the Anomo> 
dontia and the Cynodontia the type is much modified by the forward ex- 
tension of the ilium and by the formation of an obturator foramen, but in 
the Dromasauria and apparently also in the Dinocephalia and the Thero- 
cephalia the pelvis is essentially similar to that of the Pelycosaur. 

The tarsus is not sufficiently well known in the Tliera|)sidan types to 
admit of comparison with the Pelycosaurian. For the hind limb the 
digital fornmla of the Thempsidan is 2, 3, 3, 3, 3» and of the Pelycosau- 
rians 2. 1^. !. 5, 1. 

From tliese [joints of eotnparison 1 think one must cutK iu<ir that the 
Pelycosauria are allied to the Thernpsida. in miuic rcspccis tlu' former nxv 
more s|H'ciaiised but in uux^t tluy are more primiii\('. The skull while 
ejjscntially similar in the two types is more primitive in (he Pelycosaur than 
the Therooephalia in the retentbn of the quadrato-jugal and |)erhaps of a 
I>ost parietal and posttemporal. It is less primitive in die loss of the trans- 
palatine. Hie Dinocephalia alone among the Therapsida retain the priini« 
tive quadrato-jugal. The Dromasauria alone have the primitive character 
of the ladiiymal meeting the septomaxillan', a character also seen in Eda- 
pkiftmtnts, and the possession of abdominal ribs, also present in some Pelyco- 
saurs. 

In retaining the typical Diapsidon digital formula the Pelycosaur is 
nuirr }tn'initivc, but though the Thernpsida have a<f(iiired the mfiniinalian 
jornuila of 2, 3, .3, 3, to suit the placing: o! tli< let t imder tlu' body and to 
bring i\iv luc> into line, we can see h\m\ the ronilition ol the iiu tatarsals and 
jnetacarpals in the Dromasauria that this huniuia has probably only been 
pecently ac(piired and that the feet are not yet completely suited to the new 
mode of walking. 
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The conclusion to which I conic is thnt the rdycosaurs and the Tlieiap- 
sidu hiid u common ancestor in the Upper Carbuuiferous ttuie^, which was 
characterised by having the typical Diapsidan digital formula, abdominal 
ribs, a single temporal fossa, a qtiadrato-jugal bone, and a Rhynchocepha* 
lian palate. Such an ancestor could be so near the ancestral Rhyncho- 
cephalia or Diaptosauria that though it only had a single temporal fossa 
corresponding to the lower one in Sphenodon it ou^t to be regarded as a 
Diaptosaurian, and though the Pelycosauria are specialised in a number 
of respect-s 1 should still keep them in the Diaptosauria. 

The South Afncan Therapsidans have sprung frt)ni the same ancestor 
but have evolved in a flitfcrent way, Ry a change of habii the limbs have 
become moit powerful and by the ado|)tion of the habit of walking with the 
body oPF the ground the (li<;ital formula lia-> l)een changed fn>m 2, 3, 4, 5, 3, 
to 2, o, 3, ii, 3. The t hange.-5 iu the skull arc of less importance, the only 
marked (me being the loss of the quadrato-jugal. The Dromasauria are 
perhaps quite as near to the common ancestor as are the Pelycosaurs, but 
as they are on the Mammalian line I should keep them in the mammal-like 
phylum and r^rd them as the most primitive division of the Hierapsida. 

DiADECTES COMFAHKD WiTil TaHLI Af>Al HUS. 

Though the resemblance between Diadeetes and Pareiagaurm is less 
striking than between the Pelycosaurs and the Therapsidans it is nevertheless 
pretty marked. 

If a vertebra of Diadectes had been found in South Africa and submitted 
to tne for determination I should have had little hesitation in referring it at 
least to some Pareiasaurian, even though Pareuisatmu itself haa not the 
an'gosphenal articulation. Tlie arningement of the zygapophyses and the 
transverse processes and the mode of articulation of the head of the rib are 
all typically Pareiasaurian. 

The sk\dl appears tt) differ considerultly. Diadecits ha^ a highly spec- 
cialised ty|»e of palate uad deuiition; J\triuusauru-n has a more primitive 
palate and dentition specialised in a different direction. Still in e^entiuU 
the palates are similar. Further, there is probably a close agreement in the 
structure of the upper part of the skull. The quadrate is much laig^r in 
Diadeetet but so far as b known the arrangement of the bones of the tem- 
poral region is similar. The occiput in Diadectea b more highly developed 
and more completely ossified but probably the elements are as in Pama- 
9aur\is, Hoth genera have a flat condyle. 

The limbs and limb girdle appear to be ftiiriy similar except that the 
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limbs of Diadede* are feeble, those of Pareioaaurua relatively veiy large and 
powt^rful. 

Both nuiy have had a common ancestor which resembled Piadeciea in 
the hmbs and Parriaftaurm in ei^nial structure. D'uuUrtrs luis a ver}' 
sperinlisof! skull and teeth, i^areiaaaunts a more primitive skull but greatly 
developed limbs. 

Pariotichvs compared with Procolopbon. 

The resemblances of ParioHchtu to Procolophon are in many wuva 

striki^;^^ 

Thr >kiill is very similar in th<' two p-iicni, pniciii ally all the clcinciits 
{i);rrrinL' t xtcpt in relative (h vt Uipnieni. PuriutirlniM i-> much mure j)riiiiilive 
in having the lachrvnuil exieiidinj; to the nostril and in the feeble develop- 
ment of the maxilla, also in retaining the broad temporal region and the 
postparietal bones. Proec^ophon has the temporal region much reduced, 
and the quadrato-jugal highly si)ecialised. It further retains the trans- 
palatine which appeals to be lost in Panotichta. The palatal structure in 
each is similar, and both have a rounded occipital condyle. 

The vertehne are fairly alike in the two genera and the limbs bear a 
considerable ixvseniblanee. 'I'he digital formula differs, Procolophon having 
the typical Diapsidan fornuila and I'liriotivhm, according to ^Villiston, 
probably the f«uitml,t 2. '2. There is also a considerable differ- 

ence in the struclure ot" llir f ar|ni> and t.irsus. 

On the whole Purintu hu.f is u priuiitiM' iiu tuber of some n-ptilian group 
of which PnM-iilt)f)}uni i.s a late repR-M-niaiive — more higlilv i \(il\i'tl in 
some respects, considerably specialised in others, and tlegenerate in a few. 

Comparison of the Amekk an Pi:h.mian Stkoocephauaxs with those 

OF St»LTil A Fine A. 

I ntuiiunaii Iv so little i> known of the South African Permian Sieuo- 
cephalians that it is difficult to coujpaiv them with those of America. Only 
one genus is known at present from the lower Karroo beds, namely Rhine- 
mehWf and this one very impeifectly. It b, however, very interesting to 
note that many years ago Lydekker believed that the African animal be- 
longed to the American genus Kr^ps, Though in this he was apparently 
^tongt Rhlnr.tiirltu.t is apparently closely allied to the American form and 
pretty certainly belongs to the Temnospondyli. In the Upper Karroo beds, 
which are of Tria&sic age, a number of Stegocephalians are known, and 
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some m;iv jH riiu|>s be allicU tliougli remotely to the AnuTuaa IVriuian 
types. Batracho9Uckus woii, when described by me some years ago, thought 
to perhaps come nearer to Diplocaulua than to any other previously known 
form. B(4hr^p» is a small temnospondylous form. 

CONCI.I stoxs. 

Taking all Uie fuct^s into consideration it seems to me probable that in 
Upper Carboniferous times there appeared in the northern part of South 
America a primitive land vertebrate fauna comprising among other types 
temnospondylous amphibians, primitive Cotylosaurians, and primitive 
ancestral Pelycosauis. Before the conclusion of the Caiboniferous period 
this South American fauna invaded North Americ a and almost humediately 
afterwards the northern jjninp became isolated. The isolation continued 
during at least the whdie of the Lower Permian times and these isolated types 
became greatly specialisrd in their struggle with some adverse oonditinns. 
What the conditions wen- we dt not know and no satisfar-tory explanation 
has, I think, hccn gixcn of ihe dcvclopinent of the enormous spines of the 
verfchrjL" in the Pelyco.'.aur>. Nur do we know what cauxd ilic extinction 
of the whole fauna about Middle Permian times, but most likely some change 
in climatic conditions. 

In South Africa the fiist Karroo reptile to appear is Afemwauruff, which is 
found in beds a little above the Dwyka tillite. It is certainly generically 
similar to the Mesomurm of Brasil and closely allied specifically. This 
occurrence of Mesomurus on both sides of the Atlantic, as well as a series of 
plants which are specifically identic a 1 in Brazil and South Africa, renders it . 
practically certain that there was a land connection between South America 
and South Africa in L<jwer I'ennian times and that animals might have 
inip;r;it(*d fn)in what is now the one continent to the other. There is, liow- 
evrr, no cvitlencc that any reptiles other than Mrsnsdinu.t arrived in South 
Africa till some considerable time alter the origin of the I'ermian. iVrhajis 
the reason for this may be that about the beginning of the Permian period 
Soutli Africa and probably much of SoutJi Anu'rica, Australia and India 
was, from some cause or other, largely covered by glaciers, and possibly for 
long afterwards the climate was too severe to allow the more northern or 
equatorial types to invade the south. In beds which are called Ecca we get 
the eariiest immigrants — a laige carnivorous reptile called Arekao9uehu9 
which nmy have been a Dinocephalian, and evidence from a tooth of a l:(r;.(' 
undoubteil Dinocephalian which was a herbivore. It is, however, not till 
Middle Permian times that the fauna becomes rich. Then there appear 
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Paruiusaurians, a considerable variety of Diuocephalians, many Thero- 
cephalbns, u Anomodonts, the only known Dromasaurians and a 
temnospondylous amphibtaa. Where this great colleetioii of forms came 
from is of course unknown. They can hardly have originated in South 
Africa, because though the lower Permian beds are litholog^cally exactly 
similar to those of later Karroo times, thev are almost entirely unfossiliferous. 

It seems to me, however, probable from the general resemblance of the 
African fauna to the North American Permian that both have come from 
the common source which I believe nmst have llvrd in the northern part of 
South Aniericn. After the invasion of N'urtli AtiuM-ica in I'pixM' ( ailionifcr- 
o\\> liiiu.s ali connection ln'twccn North and South Aiufrica ceased for a 
vcrv Ion*: ])criod. Tlir near relatives of the an( c>tor> of the North Alucrican 
Permian forms left in Souiii America evolvetl on quite other lines. For U»ng 
they were probably confined to the Brazilian region owing to the cold pre- 
vailing in the South, but ultimately they spread down and across the South 
Athintic into Africa where they for the most part arrived during ^ddle 
Permian times. 

If this conclusion be correct we may le^rd the American and South 

African Permian fatmas as derived from a common origin but having 
evolved in quite different directions. The American types undergo many 
curious specialisations; the African, or more preferably the South Atlantic 
ty|)e, is chiefly remarkable for the great development nf tlic liuib>. The 
rareia>aiirian=^. the Dinocephalians. the Thernrcphaliana and the Aiiotiio- 
donis have all developed powerful liiiilis, anrl not improV)al)lv -iH iml- |H'nd- 
ently of eacli other. What may have been the cause we caniioi al present 
tt II, but it wai a Uitist fortunate thing for the world, ii was the lengilieued 
limb that gave the start to the mantmab. \Mien the Therapsidan took to 
walking w ith its feet underneath and the body off the ground it first became 
possible for it to become a warm-blooded animal. All the characters that 
distingui^ a mammal from a reptile are the result of increased activity — 
the soft flexible skin with hair, the more freely moveable jaws, the perfect 
four chambered lieart, and the warm blood. It is further singularly inter- 
esting to note that the only other wann-blooded animals, the birds, arose in 
a similar fashion from a different reptilian group. A primitive sort of Dino- 
saur tmik to widkinj: on its liind legs, and the greatly increased activity 
possible result* (1 in tlie develu[>nient of binls. liirds are reptiles that be- 
came active on their hind Ic^^s, luanunals are reptiles tliat acquired activity 
through the dcvdopnicnt of all four. 
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Arttcto XXI — TERTIARY FAUNAL HORIZONS IN THE WIND 
RIVER BASIN, WYOMING, WITH DESCRIPTIONS OP 
NEW EOCENE MAMMALS. 

By Walteb Granger. 

Plates XX-XXIIL 

In tlie I'all of this Miisfuin ivct ivrd I'roiu Mr. X. II. Brown, a civil 
engineer of Lander. Wvuuiing, u (inely j)rf^er^•e^^ skull of tin- U[)|K"r Eocene 
rhinoceros Amytwdon, which he had collected ou tlie northern side of the 
Beaver Divide. Tliis divide fonns a pa li of the southern bonier of the Wind 
River Basin, about forty miles southeast of Lander. The specimen gave 
evidence of a horizon in the basin not previously known to exist there, so far 
as the writer is aware. 

The Aniericnn Museum egqiedition of last summer (1909) exannne<l this 
horizon carefully, in company with Mr. Brown, and succeeded in obtaining 
additional specimens from it and in finding ut that point a very interesting 
series nf Tertiarv- beds. The larj^er part of tlic season, thouifh, was spent hy 
this ex|)edition in eollertini: in the Wind Uivcr becU at tin- old and well 
known InrnHtics in the nt)rth<Tn and north('a>tcrn parts of the husin, where 
the results ohlaincti alter considcmbly isunie of the ideas previously helU 
ngarding the launal ieveU of the Wind Uiver group. The object of this 
article is to present briefly the results of the work in these two widely sepa- 
rated parts of the basin. 

The \^nd River Basin has an extent, roughly stated, of seventy-five 
miles east and west and fifty miles north and south. It is bounded on the 
north by the Owl Creek and Bridger ranges and by the southern end of the 
Big Horn Moiuitains, to the eastward by the low Powder River divide, on 
the .south by the Sweetwater divide, and to the westward by the Wind River 
Mountains. The <irainage is into the Big Horn Basin to the north through 
the deep, narrow Wind River canon, rut thronjih the Owl Creek Mountains. 
Except in the sprini: or after heavy rain> nearly all of the water contained iu 
the n»ain drainay:e stream. Wind ki\(r. as it enters the canon, is (leri\(>d 
from the Wind Uiver Mnuntains and the ranges lying to the northwest of 
the basin. All of the streams from the east and southwest, as well as Miiddv 
Cieek from the Owl Creek Mountains, run drj' as the summer advances, 
except toward their sources. The central and eastern parts of the basin axe 
very open, with low, gnss^vered divides, very few buttes of any consid- 
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eralilf >iz<% aiui with low (»sc,irj)mciii> aloiiu sotiie of ilic main rm^ks. Aluii^ 
Wiiul Kivcr, above ihc moiiih of Link* Wirul Kiver, the suvaia lui.-» cut 
down through the soft Tertiar)- nx-ks so that in places steep bluffs several 
hundred feet in height occur. Along the foot of the mountains, especially 
of the Wind River range, the country is much rougher, owing chiefly to the 
upturning of the Mesozoic strata. 

These older formations are seen only along the northern, western, and 
southern borders of the basin; the great central area is entirely Tertian*, 
the Wind River group of Hayden. Most of this exposed Tertiar}' is younger 
than the Wasatch and older than the liridger. 

Along the southern border of the basin, in the Sweetwater divide, there 
are over l,0(X) feet of 'IVrtinn* df-posits, reaching in fitne fmni the Wfi^nteh 
to at least the top c)t' the [,i»\vfr < )ligocene. At one tiiiif these beti- iiii<lniibt- 
edly extended out over ilu- lia>in to the northward a ronsiderablr distain e, 
p»).ssibly across to tht- (Jwl ( ivfk and liii«igt r ranges, The eru.siuii has 
removed all traces of theui, down to tJie Lower Eocene, with the exception,, 
perhaps, of the northwestern part, Crow Heart Butte in particular, where 
the upper levels may be of Middle Eocene age. 

The earliest descriptions of the Tertiary of the basin are by Hayden, 
who explored it as early as lSd9-60; but he did not secure vertebrate fossils 
of any importance. The first acquaintance with the mammalian fauna of 
the beds was made In 18S0, when J. Ji. Wortman traversed the basin in a 
search for fossils for Professor Cojm' jind discovered on Muddy Creek and on 
Alkali Creek, in the extnune northeastern part of the basin, exposures of 
re<l-band<'d shales and (lays in which tnnmmalian n'tnains were fairly 
abundam. His collection made that year coiiif^risfd alxnit twenfy-Hvr new 

( it >, in( hiding the famous skeleton of the Ivx t ir- horse, Koh> jij)ii.-< imti- 
coiiis. Subsequent explorations for fossils wviv made by Dr. Wortman for 
this Museum in ISUl and ISlUi, by Dr. F. B. I^omis of Amherst College 
in 19Q1 for that institution, and by the writer in 1905 for the American Mu- 
seum. The collections obtained by these various later expeditions were all 
from or near the exposures which yielded the first fossils. The formation 
has been examined in other parts of the basin by Dr. Wortman, the writer, 
and others, but it has proved to be nearly barren of vertebrate remains except 
in these two localities. 
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Ueavui Divide' Section'. 

A few miles east the .stage road, where it crosses from Beaver Creek 
and Sweetwater River, the divide rises to a height above Beaver Creek of 
over 1,200 feet. From the crest of thb divide to the southward the land 
slopes gently down to the Sweetwater; to the northward, fadng the Wind 
Hiver Basin, it breaks off very abruptly with a slope so precipitous in places 
as to be difficult of ascent. Tliis al^nipt face is timintained to the eastward 
along almost the whole southern border of the basin. It was examined as ' 
far east as Barrel Spring, beyond which the face of the bluff is so covered 
witli veixctatirm as to lai'grly ohsciin- tlic beds. The beds of this bluff in the 
aiva exauuti'stl, ugirre<ratiii;j nearly 1 fpcT, arc all "^IVrtiarA, lying nearly 
horizontal, and rcsilug on the iipuinuMi f(lgi'.-> ai the .McMtzoic strata, l^iid- 
lich has dcscribetl ihein,- calling the lower part Wasaith, the upper part 
the Sweetwater Group, and noting an uucoufonuily of dip between the two 
amounting to 1*^ or less. 

The section given below was taken/ with hand*level measurements, near 
the western end of the bluff, at a place known 9a "Green Cove," about four 
miles east <^ Hailey, the old stage station on Bearer Creek, where the ex- 
posures were- particularly good. 

Section through Utc Terliary deposits of the licaver Diviok, about Joxtr miles east of 
Haitey. 

Top of Divide. 

9. Buff mxi\ gray calcareous marLs with some coarse sandstone and u ft. 
little sandy shale. Maris more highly calcareous than No. 8, and 

toward t lie top weather out into hard lodges 210 

8. BufT-colornl cnlcarpnii^ I'l-irl-. vf-n' tmiform in nature rxrnpt the 
lower 50 feet wliere the marls arc interlx?dded with conrMe sandy 

layers from one inch to two feet in thickuesi» 330 

Ertmm Vnemtfcrmity. 

7. Coan<c greenish sandstone ........ 10 

0. Yellowi.sh grren and olive coarse, loosely compacted sandy stones . 55 

5. Gray and yeiiowitiii clay , ... 27 

4. Blue-gray clay and sandstone, forming a prominent ledge along the 

face of the hluflf; weathers nearly vertical ..... 20 
3. Beginninp nt the liri'^c of the main lihifT wIhmc there i.s a red stratum 
corresponding with the one at tlie io[) of tlie i»utte in No. 2, the nx-k 
» pale yellowish brown and alternates hetween sandy and clayey 
slmles, wit h coarse !<andy l N>ds at intervals. Some layers weather out 
harder, forming rounded ledges 105 

* That part of the Swvetwater divide where the Lander-RawHiw stage trail passes over 

(rom Benvf-r Cm k niid Swim-i water Ki\<T is known lorally as Ht iivtr lUvtile or Seaver HfU. 
» EndUch. F. M. lllli Ann. liept. U. J>. U. tjurv. Tern., 1679. p. UO. 
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? Ore€Hlon zone 



Oreodon 

Cainopus 
Ischyromys 



litaTioih&riunLsomf 
Amynothn 

7 Oiplecod9it 



? Lumhdotheriunt- zone 



t\%. I . Generalised section of the Tertiary of tlie Beaver Divide. 
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2. A small outlying butte is composed of altermiting layers of gmy ami ft. 
purplish clays, gray-groon s.in ly -halp!« nn«l "tnita of coarse sand. 
Some of the sauiiy layers went lier out salmou-coiorc.l . . . 125 

1. One mile out from the foot of the bluff, and resting nearly horisoD- 
tally on iq ' m l Cretaceous, are sandy clays, becoming more 
<anfly towani tlic top. and with a two-foit ^tnitum of r';iIr:irfOus 
siuubtoue midway. Tlie clays are yellowish, greenish, and purplish 140 
{Corresponding loN-el at Barrel Spring contains ? Waaatch fauna.) 

Total rijm 

0. Crctaeeous. 

Liiholugit allv, as well as faunallv, the iKtl.s full into three gn»U|>.s; (1) 
the ixhI banded clavs and < oanse sands of the Lower Eocene, (2) the greenish, 
blue-^ray and oltve-colored shales, clars, and sandstones of die (f) ]\Iiddle 
and Upper Eocene, and (3) the buff and light gray calcareous maris of the 
liower Oligocene. The upper and lower groups are fairiy constant in 
character throughout the area examined, but the middle one is variable, the 
various strata mabtaining their character over a ver>' limited area onlj. 
An exf-eption to the uniformity of the Lower Oligocene is the presence, near 
Wagon-bed Spring, r)f a five-foot bed of volcanic material not observed at 
CIreen Cove, where the above section was taken. The betl is frotn fifty to 
one hundred feet abov<» the unconformity and consists nf gray ash, in which 
is imbcddwl in places iniincmus smooth, rounded iniisscs of pumice an inch 
or two iu tliaiueter. This bed is well shown near the top of the exposures 
in Plates XXI ami XX IT. 

Xo break in sedimcnialion was detected in the f!o<"ene .series, vet a care- 
ful examination by a competmt stntigrapher might bring it to light. The 
Bridger formation in the Bridger Basin has a maximum thickness of 1,800 
feet, and the only beds in this section whidi might be assigned to that forma- 
tion are the 200 or 250 feet of unfosailifeious strata between the Lower 
Eocene banded beds and the layers lying immediately below the uncon- 
formity, which are uncjuesticmably Upper Eocene. 

Mamnuilian fossils were found on three levels, as noted in the section 
above. Thev Were not at all abundant on anv level nor in anv localitv, 
and it was only by painstakinL' and prolonfx<'d search that the ntmiber of 
foiius listed was obtained. 'I'he ;,'('iifr:i and Species, so far as deler- 

miiR'<l, from the three Itorizouji are as follows: 

Wasatch (? Cor\ ton Zone). 
K<ifnpj>UK sp. 
Plienarttdun .sp. 
Coryphodnn 7le$ti», 
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UtNTA (? DifAaci>don 2oiie). 

f Di ]4>i co-Inn . 

Amynixitm "^antujuus. 
Protoreodon ?pcimf«. 
Cwnclid, gen. nov. 
White River (TUnnnthcrimn Zon«'). 

TUa lint her i u m Ihelocerat. 

IJyracodon sp. 

Canopua sp. 

Orc'Hlon sp. 

Lf}iti>mt'rtix 'iatidcatus, 

J'tihrittherium. 

t Mtaodon. 

PataiUagw llenmodon. 

Ischi/rntfi'/^ I ' 'rriiir. 
( 'if I i ti (hi niuii Jiintift. 

Of the \\ ;is:itch specimens, which were found low down in the variegated 
beds on Sand Draw, near Barrel Spring, the Eohiftpiis and Phcnnctxlns are 
niert'ly isolattxl molar ttrth and not sfx i ifically deternilnnhlt ; the ('orifpho- 
(lott is ;i I n ml of a skull with lull dentition, ;ind a earelul coinpari.son show.-s 
it to l>t' near to. if not identical with C /(.n7/.v of (he Hig Horn Wasnteh and 
unlike any i,jHt ic.s of this genus from the Jiambduth* rium /.one ul the Wind 
Uiver. The determination of these beds then, an jH-rtaining to the Corypho- 
don zone, rests upon the id^itification of this one specimen, all tiiree genera 
being common to both sones. 

On the Uinta lex-el the fossib came, with one exception, from Wagon-bed 
Spring, and were found mostly in a pale yellowish, tough, sandy clay, al- 
though a few fragments were tn the base of the hard, coarse, greenish sand- 
stone immediately overlying and at the veiy top of the Eocene series. Tlie 
exceptiim wu^s a single lower molar of Amynodon together with a few inde- 
tenninate fragments fn)m Barrel Spring. Tlte exact locality of the finds 
at \Yagon-b<*<l Sprin<: is the northern half of Sec. [i, Tp. 81 X.. R. 95 \V. 
The Titanotli< riidic arc ivpresented by a jaw fragment with la^t lowi^r 
molar. If wa- louiul by a ninchman several years ago and is still in liis 
possession and in>l available for exact comparison. Judging from the 
measurements it might pertain to Diplaeodoti or 1' rut itanolluri urn from Uinta 
C, or to Tdmatherutm ulfimum from Uinta B. The Amynodm skull agrees 
with the description of the type. A, antiquua, from Washakie B, and cannot 
be separated specifically from a skull in the American Museum Collection 
from this locality. Tn*o specimens of Protoreodon seem to be referable to 
P, jiarvm, a species recorded in the American Museum collection from the 
Uinta Basin as coming chiefly from the base of Horizon C, and in the Prince- 
ton collection, according to Professor Scott, from the top of Horizon B. 
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The Camelid is represented by a lower jaw. Its closest affinities are with 
PfOty^jma from Uinta C. It is doubtful, therefore, whether this horizon 
is to be correlated with the true Uinta (Horizon C) or with Uinta B and its 
equivalent (in part) in the Wiuihakie Basin, ^Yasllakie B. 

In the Oligoeene beds well presened fossils were foiiiid sj)ariii;,^ly through- 
out tl)p ami rxaniined, chiefly in (he marls from (ifty to two huu(ir('<l feet 
above the base, altlxmgh the skull of Titanothinttm lichKrras was in a coarse 
sandstone channel depn'sit near the base of the beds. The small fauna 
resembles very much that of iho Titanotheriuui Zone of Pipestone S|)rings, 
Montana, e.>pe( ially in ilie ll<Mientia. The Ischyromys * i.s identical with the 
Montana species, which Dr. Matthew has recently separated subgenerically 
from the species of the Oreodon beds of South Dakota and Colorado. The 
genus Cylindrodon has only been recorded from Pipestone Springs, the type 
locality, and from near Bates's Hole, Wyoming, in a locality recently ex- 
plored by Mr. IV. H. Reed. Hie beds in the latter locality are further 
connected with those of the former by the presence of the Insectivore Ap- 
IrmfHlm nudugvw Matthew,' The Titanotherium beds of the Beaver 
Divide mav verv prohablv be a westward extension of those of Bates's Hole.' 
It would seem, at any rate, that the beds of tlie three localities were of 
contemporaneous deposition. 

Lost Cabin Sectiok. 



AUudi Creek Expomree (Lambdolkerium Zone). 

The AVind Hiver formation as treated by Osborn,* < hiefly upon the 
desniptioiis of Ilaydcn and Wortman and irifonnation turnished by Dr. 
Loomis and the writer, eumprises l,2t)0 to l,4tX) feet of sediment, whicli lie 
divides into two zones, the lower, or Lambdotherium zone (-lOO-ryOtl ft.), 
and the upper, or Bathyopsis zone (800-900 ft.). The collections and 
studies made last season make possible some corrections in this section, as 

I A fairly goml skuU and Jaws with a eoiuiderublf part of the skeleton of this genus was 
found. The s|)ecies diftem materially from tlie typicul Igchyromyt of the Middle Ollgocone and is 
refcurdfd by Dr. Maltlifw as typical of a disitlnct subKciuis (Matthew. W. D., 1910. Notes on 
the 0»ieotogy and Kelationsliipa of Faromyt, and the AtllnUie« of the Ischjromyidie. BuU. 
Amer. Htw. Nat. HM.. VoL XXVIII, p. tuy. 

> M;itth<nr. \V. D.. 191U. On the Skull of Apternndiuund the SkdetoR Of a oe«r Artlodactyl. 

Bull, .\iuir. Mus. Nut. Hist., Vol. XXVIII. p. 33. 

* Darion notes that this forniaiion (Swwtwater of Haydr-n purvey) sirnngly resembles 
the White Hiver, and that it appears to merge with the Chadron forntation on the high plateau 
west of Alcova on the Platte River (Darton. N. H.. 1908, Paleozoic and Meaosole of Central 

WyomiitK. Hvdl. (jenl, S . \m.. Vol. XIX ]■ \c.T.. 

* Osborn, H. h\, 1909, Ct-nozuic Maiuiual Horizons of We.stcrn North America. BuU. U, B. 
Q. S.. No, SSI. 
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will be seen by a comparison with a new generaUzed section. Fig. 2. As 
stated before, the Wind River deposits are unfossiliferous throughout the 
greater part of their area, the two localities where inuninialian remains Imve 
been found being along Muddy Creek, on the west side of the Wind River, 
and in the vicinity of Lost Cabin, particularly along Cottonwood and Alkali 
Creeks, on the east side. The beds exy)osed along Cnttonwond Cn ck, as is 
shown latrr, df* not prrtnin to tfir Laiiibdotheriuin zone. The Muddy ( n-ek 
exposurrs arc similar in appearance to those of Alkali Creek, contain llie 
same fauna, and need not he mentioned st*j)arately. 

The exposures alung Alkali Creek ua* all within the Lunibdoiheriuuizone. 
It is difficult to measure the full thickness of the beds here, because they are 
not cut through to their base at any point; it is probably not over 500 feet, 
however. The exposures are chiefly in a series of isoUted "pockets," 
extending along parallel with the creek, on both ddes of it These pockets 
are usually less than a mile in extent and rarely expose a thickness of more 
than 200 feet. The dip is -light and irregular in direction. Hie material 
of the .beds is sandy shale pre I n in ning, with some >andstone and a few 
thin strata of clay. The clays and shales often present a banded appearance, 
the colors being gray, brick red, and pur|)lisji. Tn a ty])ica! exposure, about 
eight miles east of Lost Cabin> the strata were sl& follows: 

ft. 

11. Chiefly emy ('dppp weat lu ring) with five or six faint purplish bands 



and .Hfveral thin layers ot saudstoiuj ....... 50 

10. Dull purplish 4 

9. CJray 15 

5. Brick red . 4 

7. Gray 5 

6. Brick red . . « 8 

5. Gray 3 

4. Rrickred 3 

3. Gray 5 

2. Dark red, purplish at base and rusty brown at top ... 10 

1. Gray f 15 

Total, .... 122 



Widi the exception of Nos. I aiid 1 none of these stmia could be traced 
over any considerable urcu. ^lauv of them maintain their identity for but a 
few hundred y a rds along the face of the escarpment. The dark red stratum, 
No. 2, however, could be identified for twenty miles along Alkali Creek, 
partly by its peculiar coloring and partly by the presence, always, of numer- 
ous fragmentary fossib; wherever seen it was always resting on the thick 
gray stratum, Xo. 1. 
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1. Exposure iit Wimon-I)od Spring. B«'av<T I)ivi<K', sliowiiif; contact In'tween 
Upfier Koorm* and Lower Oligocenc. The skull of Tilamitfu riuni wnn. from the druw 
in the distanep. 




2. Lamdotlierium zone. Wind River Ih'cN. Soft yellow siimlstone.s contuining 
hard f?ray concretionary samlstones. North side of AlkaU ("reek, al>out eight miles 
east of Lost Cahiri. 
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Tlu' sandstone?? occur (M*tlier in tliin >tr;uu covering onlv a small !irc;i, or 
in iaa.s.^e.s ten to ivvciity tVcl in thickiiess and having tiie appearuncc uJ 
channel deposits. These more massive sandstones arc quite soft, pale 
yellow in color, and usually contain hard gray sandstone concretions, often 
in the form of flattened spheres or in long flat strips from one to three feet in 
width and a few inches in thickness. Occasionally the long concretions are 
subcylindrical, twenty feet or more in length, and widi one end developed 
into a laige bulb, like a thermometer tube. The long masses, wherever in 
place, point In an east and west direction. In Plate XXII, Fig. 2, a mass 
of this soft, yt llow sandstone with the contained concretion^; is shown. 

The fossils are found almost e.xdusivelv in the clavs and shales, and are 
comparatively rare except on one or two levels; they are more abundant in 
!m*as where the red and ^'ray bandinfj is most prononncwl. One particular 
stralnm. the dark red one mentioned above, \va^ t'airlv rich in fratrmentar\' 
remain^ and could be dcjR'nded ujjou to yield fossils wherever examined. 
Along Muddy Creek the banding is less conspicuous and fossils are more rare. 
In the central part of the basin the variegated beds are not observed, the 
shales being pretty uniformly gray or greenish, and mammalian fossib are 
practically absent. 

Of considerable interest was the discovery in the Lambdotherium sone 
last season of specimens of the genera BathynpMUf and Eofitanopt. In the 
absence of any definite records of levels or localities with the types or other 
speciujens of these genera in the American Museum collection, Osborn was 
led to believe that they came from a higher level than the T.anibdotherium, 
and which he temied the Batliyopsi*^ zone, this bi'in>; a part of the l,2()0feet 
or more of Wind River deposits which llayden de^t ribes as tncurring in the 
vve.^lcrn part of the basin. Two specimens of Ihitln/ofttti^, one a good skull, 
were obtuiiicd from opposite; sides of .Vlkali ( reek, north of Wolton stalioa. 
They were from the same level and were in association with Lambdotlwrium, 
Hejaodon, E(^anop8, PhemeodM, etc. Of Ectitattop* ten specimens of 
the two species E. brownianus and E. borealu were found on various 
leveb along Alkali Creek, and two specimens of the latter species were 
obtained from Muddy Creek. It would seem that the Bathyc^isis sone must 
V)e eliminated; it is improbable that there is any distinct faunal level of the 
Wind River formation above that in which iMtnbdotlwriuni o.M urs. The 
upper part of the deposits to the west, esjK-cially near ( row Heart Mutte, 
moir probably beK>n<r to the liridger than to the Wind River horizon, 
although in the absence df inaniniaiian ff)s<ils it is itnpossible to say detiuiiely. 

Two otlu r ircneia of inrcrcsi were found in the Lambdothcriinn zone last 
year. They are Mi ttiirDthcrium, piwiously recorded only frouj the Wasatch 
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Larribdo- 
> therium 




Lambdothenum 
Eotitonops 

Ccyphodon 

Pher\^ccdijs 
M"r: 'SCO therium 
Eohippus 
He of cd on 

Pelycodui 
Afotharcti/s 



Genera from this tetrei 
are all common to 

Lambdotlieriu m rone 
unJ Big Horn Wasatch, 



Fir 2. Gcnmlised nctkm of the Lower Eocene in tlie vidntty of Lost Gtbln, 
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2. ( otf <)ii\v«K>(l ('ii'ck cxiMjxiri's. looking iiortli. up tli«> rroi-k. Pahi'ozoir ftM)thni.s 
of thf Big Hum Uang<* in tin- ilistannv 
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of X(w Mexiro, anrl Thjraehifmy not found before below the Bridger.' 
Tlie addition ut thoe two jienera to the Wind River fauna "^enes to show 
more clearly tht- iiiK riiudiate position w hii h this formation occupies, with 
a decided fuunui overlapping in both directions. 

Cottonwood Creek' Exposures. 

About five miles northwest of Lost Cabin, along the south side of Cotton- 
wood Creekj is an exposure of o^'er 350 feet of variegated beds. They dip 
slightly and apparently pa.ss under the Lambdotherium beds on Alkali Creek 
to the south, lliey show in section: 

ft. 

YeUowsh and gray «*.nndy «hale« covered with hea\'y mantle of pebbles 

from the older roeks of the mountains 50 

Altentat'mg buff sandatoiiM (1 ft. to 5 ft. in thickneM) and red and gmy 

shales ............ 200 

Gray and dark brick red aandy ahalea (red predominating) and gray aand* 

stones 100 

Total, . . .JoO 

Tho<?p ex|>ostires have n somewhat different appearance fmni those of 
Alkali Cwek, due prinfipiilly i(» the yellowish shalrs and numerous hiyers 
of buff sandstone in the middle and upper portions, whicii ;;i\'e the IkhIs a 
much more txhrcou-s u.s{H'ct than is seen rlscwhcrt' in the Tertiary of the 
basin. Following up Cottonwood (Jri'ek toward tlie foothills of the Big 
Horn Mountains the sandstones and red-banded shales gradually disappear, 
and near the contact with the Palieosoic rocks the beds are chiefly dull- 
colored days, disintegrated to a depth of two or three leet, and contaioing a, 
laige amount of gypsum. 

Toward the mouth of Cottonwood Creek, where the eatposures present 
the greatest thickness, fossils are to be found on nearly all levels, and are 
particularly abundant near the base, espef'ially in a daric red sandy shale 
stratum. The rtMuains are more fragmentary than on Alkali Creek, but are 
more abundant than in any other part nf the basin. Dr. I.iOomis discovered 
this locality in 11M>1 and ohtained upwards of 'yOO s|>ecirnens, and as ninny 
more have been obfaiiu tl hy the Atnerican Museum parties of I'.KI.j and 15KM). 
A preliminary study of this fauna shows two points of interest. First. 

' DoiikIuss tius rfi)orl<'il two <*jH*ci<'s of HyrachyusT, foun<l a«-so<-luttM| willi Hrfitodimf 
and Mdamifnodonf, from I tie Hftge Cre«k beds of Montana. Tliia is an extraordinanr association 
of fomw and leaves the age of tliese beds murh In doubt (aee DdusUuw, Earl, IMSw New Verte>- 
brates from tin- Montana Tcrtiiiry. Ann. Cartu Mus^ninii VII, p. 14&), 

* Tliis is Ilif ■■ l^ridt'er Cr»fk lo< allty of l>r. lAiutnis. 

3 Tile MThc-r Is inilctucil to Dr. i.ooiiiis for Infamatfon resardinii the presence or abeence 
of certain genera in tlie Amherst College collection. 
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All t I'lc genera fnun these beds are common to the Lambdotherium zone 
and to the Corvpliodon zone of the Big Horn AVji-sateh. Scraml. The 
affinities of the species are, in general, cl«>ser to thase (»f llie latter than of the 
fornuT Torn'. Tlie absence in these collections of J.fimhflnthrruiin, one of 
the n»()>t coiiimon fornis. and of Fntitanoj/fi, a not uncommon genus of the 
Alkali Cii't^k l»e(l> bur a tVw miles distant, rl(>aily indicates that these Cotton- 
\\(j(k1 ( "nek bed^ bclouL'' loa fauna! hiu'lzan diiliiK t from the Lambil<iiheriiim 
2ouf. (hi the other liaad, iiie ab.scuce of the equally common SyslcmtHittn 
of the Big Horn Wasatch makes it difhcult to correlate the beds with the 
Coi}*phodon lone. They appear to be intermediate between the two zones, 
with none of the characteristic faunal features of either. Dr. Loomis states^ 
that his collection from the Big Horn Wasatch was made on two levels* 
which he terois tlie Upper and Lower Tatman Mountun horizons. A still 
higher level in HufTalo Basin, immediately to the south of Tatman Mountain> 
^'ielded a small collection, in which Lamlxlothcrium was the most common 
form although entirely absent from the Tatman Mountain levels. St/sfe- 
inodon he found particularly abundant in the I'pper Tatman Mountain level 
and absent from the Buffalo Basin level; and iie concludes that this latter 
level overlaps, in titne. the lower Wind River, referring presumably to the 
Lumbdotherium zuac. Between the fussilifen)us layers of Upjx'r U'utnian 
Mountain and Buffalo Basin are some 200 feet or more of unfossiliferous 
beds. During the period when these beds were laid down Sygtemodon 
migrated or became extinct, and Lambdotherium arrived; and it would 
seem reasonable to consider the Cottonwood Creek beds as synchronous 
with thb series in the Big Horn Basin. The absence erf Lambdotherium or 
Siftfemodm from the Cottonwood Creek strata could hardly be accounted 
•for on geographical grounds. As tn w hether the beds should be considered 
as pertaining to the Wasatch or Wind River formations, the writer does not 
feel competent to say. 

The extent of these exposures is small. They nta\ traced along Bad 
Water Creek, above Lost Cabin, for some distance, and probably extend 
considerably to the westward of liridger Creek, but always lie between tlie 
Lambdotherium beds and tlu- oider rocks of the foot hills to the iiortli. Ii 
seems not unlikely tliat these beds may be of the same age as those at the 
base of the Beaver Divide section. 

< Ivoomis. F. B.. 1907, The Origin of the Wasatch DepoaUa, Ain«r. Jour. Sd., VoL XXIII, 

p. 356. 
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ScmiARY. 

1. The \Vind River Busin is covered throughout the greater part of its 
R n a with beds of the Wind Hiver group, pertaining to the L&mbdotherium 
zuue. 

2. Mammnlian rcniams are extremely rare or absent l'rt>m these l)e(ls 
extt'j>t ill two localiiit -s in the northern and northeastern part of the i>a.sin, 
viz., along Alixuli Creek and between Muddy Creek and the Owl Creek 
Mountains. 

3. Ikying along the northern bonier of the Tertiary deposits in the 
northeastern comer of the basin, between the foot hilb and the Lambdothe- 
rlum beds, apparently older than the latter and with the best exposures 
along Cottonwood Creek, is a series of stmta of 390 feet or more, containing 
a fauna intermediate between the Lambdotherium gone and the Coiyphodon 
sone of the Big Horn Wasatch, the genera being all common to both zones. 

4. Along the southern border of the ba^jin, on the divide between 
Sweetwater River and Heaver Creek, there is exposefl a thickness of 1,100 
feet ot i'erliary. a remnant of deposits which undoubtedly extended over a 
lur;,M- jtart of the basin at one time. Three distinct faunal levels, as indi- 
cated by nuiuwnalian fossils, are exhibited, Lower Eocene, Upper Eocene, 
and Lower Oligocene, the levels being correlated with (1) the ?Coryphodon 
Zone of the Wasatch, (2) the ?Diplacodon Zone of the Uinta, and (3) the 
Titanotbefium Zone of the White River. An unconformity exists between 
the Eocene and Oligocene, but no break in sedimentation was delected in 
the Eocene series. 

5. Between the Con phodon and Diplacodcjn levels are several hundred 
feet of unfos^iliferous b< (is. the lower part of which pertain probably to the 
Lambdotherium zone of the Wind River grou[), aiul the upper part possibly 
to the Middle Eocene faunal zones of the firidger Basin. 

New Eocene Mabimals fbou the Wind River Basin. 

In the collection made by the American Museum party in the Wind 

River Ba.sin in IIMJU are thiee u-'w f^enera of nutmmals; one from the newly 
discovend Upper Eocene lueaiiiy, and tire other two from the Lambdo- 
tlieiiuin l)r(h of Alkali Creek. The present opportunity is embraced to put 
these new lornLs on record. 
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Family Cameuo^ 
G*melodoii uaiMhoviiis gen. et sp. nov. 

Type. The left ramus of a jaw (Anier. Mus. Coll. No. 14004) with p,-m, in 
good piewrvation. From the Uinte beds (Diplacodon sone) of the Beaver Divide, 
near Hailey, Wyoming. Amer. Mus. Exped. 1909. 

Measurements. 

miB. 

P,-in 51 . 

M, m, 27.5 

.M, long, diara 12.5 

M, transv. 5.3 

Dio-stema betweea p, and Pi . . 4.8 

Depth of ramus at 12. 

An extremely slender-jawed tjiJe of selenodont artiodactyl with the teeth, 
especially the pn'molars and tho third molar, niiich compressed, and with a long 
diiutema between the vtruuii and third premolars, the latter character not being ob- 
«rved in other Uinta genera of this group. Hie seeood sad thinl premoUirs are 
mther simple, oompiesaed, and trenchant. Each has a long posterior crest and a 
shorter, more ubrupt sinlcrinr one. On onch tooth, Imt mnro m.nrkcil on p^, (here i- 
also a rudimentaiy internal posterior crest running backward and somewhat inward 




Fig. 4. CameMan «mpaitovjtM, lower Jaw, Biiperlor and Intevnsl vtewi, nat. size. Typ6 
sped men. No. I4it04, Uinta beda. Beaver Divide, Wyoming. 

frotn tlie tip ot tlic protocone, ami enclosing a long, narrow valley between it and 
the external posterior crest, a character well shown in the type of Leptntraqulut pro- 
fedu* Matthew from the Titanotherium be h of Pipi'-itoni r:tiy;s. Montana; on p^ 
the posterior and Mntcrior hasjil cu.-^p^ are bardy in linitc i. In addition to stmnn 
fore and hind basal cu;sp.s there is a large cu^p on the posterior inner face of the main 
ctisp or protocone and a veiy small one on the inner side of tlie (xisterior bnaal cusp. 
The first and second molars sre too much worn to show important characters. The 
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last moUr is veiy long and narrow, with well rounded outer cresoMits and a strong 
fifth lobe with a median ridge and a small cusp on its inner side, as in Protylopus. 
There is a mental foramen )m>1(>\v the second pn-inolar. The sgnnphysis extends 
backward to the posterior edge of the second premolar. 

This genus shows strong resemblances to both LgpMragulut and Proty- 
lopus, especially in the premolar construction, and for that reason is placed 
in the Camelidie. It differs from Leptotraguhis in the more simple p2 and p, 
and the more complicated p^. From Proiylupus it is distinji^uished by the 
more selenorlont character of the niohirs and the greater compHcation of p^. 
Lrptonnri/.r ditFcrs in having strong anterior and p<).stcrif>r l)asal cusps on j), 
and ps, a bn)ad»'r p^, and inon' highly s{)cciali'/cd molars. Hi/fM-rtrrKju- 
hi.'i ivspnibh\s the present genus in having a diastema back of j),. but the 
prcmoiai-s are nmch narrower antero-posteriorly, with high, .sharj), pointed 
cu^ips, while in Camdodon these teeth are broad, witli low, blunt cusps. 



Family Anaptomorpuid.£. 



Shosh o ni u fl coopeii gen. et sp. nov. 

Type. A right maxilla with p*-m*, unworn, and finely preserved (Amer. Hus. 
Coll. No. 14664). From the Wind River U'ds (LamlHlothprium zone) of Alkali Creek, 
near Lost Cabin, Wyoming. Collected by 3lr. C. Foister Cooper, Amer. Mus. Exped. 
1000. 

^€a$urement». 

mm. 

P^m« 8.7 

M'-m' 5.7 

P' tr. diam 2.3 

M« 2.3 

M» 2.7 

Di?itlneiiishe.l at once from the other 
genem of this fumily. in which tlu* upper t ^ 

dentition is known, by the presence on all / ^/A'^ 

three molars of a meaostyle. The third ^^f^^T ^i'^ 
and fourth prenjolars an- of equal size and _jylP \^y^*.,-Wi^ 

smaller than thr- first molar; they have yifl^^l^Sr^^ 
the u.sual .\nttptuniorphid coniitruction of 
a large outer conical cusp and a nnaller 
.suheonieal \nnvr cii-p. A well defined 
ridge exti'iitU from tlif ap< x of the inner FIjj. 5. Shothoniut CfH>prri. \l\^wT Jaw, 
cusp to the external anterior allele of the external and crown views, x f. Type 
tooth, which bean a diminutiw pamstyle. '^^^ ^^"^ 
Of the molan the second is the hugest, the 

first a trifle smaller, especially in transverse diameter, and the tiUrd somewhat smaller 
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than the first tnit not showing the amount of reduction seen in Anaptftmorphm homvn- 
rulus. Tn farli tooth the pure- ru)(1 nif'tncon»>'i arf> nma!! and of nraHy ('qtial size: and 
the single inner cu^p, the proiocone, is larger and conical. Frotoconuies and mela- 
eonules are dearly indicated on all three teeth. Parastyle very weak on m\ but 
incrp&se!^ in strength to m*. The mesostyle is small on m', strong on m', and on m* 
the other e<lge i-f lli. t(K)th is hroken. but a portion of the inc"<o-tyl«" li ft. linJirnting 
that it was at least as large a^ on m'. There are two small cui^yys also on the lingual 
side of each molar, at the postero-intemal and antero-intemal angles. The poetero- 
intemal eu^ is practically absent on m', laiiiest on m', and the antero-intemal is 
lanr<^«t nn m*. Thc-c lingual cus|>.« are much wfiikcr tlmii ihcw «ffn in the fir-t and 
second molars of the Bridger Hemiaatdtm. The lower rim and floor of the orbit are 
preservetl. and are similar to tl»e corre.-<ponding parts in .4 . homunaUus. 

There are no additional specimeas in our collection which can be re* 
ferred to this genus. The type.s of nearlv all Anaptoinorphids are lower 
jaw.s, and with .sonic of tlic pf»nera upper tet fh have not been found in certain 
a.s.sociaTi(>n with lower teeth. Such discoveries might unite the present 
genu^ with one already described. 

Familv LEPTXCTlDiE. 
Pftiietopt mnltieatpii gen. et sp. nov. 

Tjfpe. Lower jaws, with Pa-m, preserved and roots of anterior teeth, and a few 
skeleton fragments (Amer. Mus. Coll. No. 14741. From the Wind Rtver beds 
(f.4imbdothej-ium zone) on Alkali Oeeki Wind River Barin. Wyoming. Amer. 
Mua. Exped. 1900. 

Measuremeriii, 

mm. 









9.5 




3.5 


O 41 ** 


4.5 


P^ " " .... 


4. 


P,tr. " .... 


1.4 




1.8 


P, " *' ... 


. 2.3 







A genus closely related to PfAedttopt Cope. A comparison with the lower jaw 

of the ty|)e of P. bicuspid ahown the molars and the fourth premolar t« be almost 
iflpntirnl in constniction in thf two specimens. In the second and thirrl prpmolnrs, 
however, generic dilYerences are sliown. The charact«rs of the present genus are: 
Ineisora three, of about equal slse; canines considerably lai|^r than incisors and 
elliptical in cro.-^.* section at the base of the enamel; pi single-rooted, and inter- 
mediate in size l.H'twi<en tlif r.^nincs and incisors: large, hiirlily trenchant, blade- 
like teeth, with the cusps much compressed, and all set in the median line; in 
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Pnlaictnjts those tooth arc simple, m(xlcratcly compressed, pointed teeth, lacking the 
broad, Huttened cutting blade of the rrowri in thi"^ genus; p. has four cusps, the jiroto- 
cones with two small cusps placed higii up on it^ anterior and posterior edges, and a 
small pooterimr basal cusp; p, is a considerably larger tooth than dtflera in 

cusp arrangement in having the Bmall anterior cusp placed about half way up uii the 
anterior edge of the protocone instead of near the apex as in Pj. The posterior basal 
cusp is proportionately larger tlmn in p, and bears directly in front a tiny accessory 
cusp. The fourth premolar is molaiiforni, but differs from the molais in having 




Flf. 6k Fsridofw mutUetmpi^ lower Jaw. supeitor and ezterasl vtews. x I. Type apvcl- 
mm. No. 14741. Wind River beds, Wyomlnr* 

the anterior cusp of the trigonid lower and considerably isolated from the otlier two. 
In the molani the antero-postcrior diameter increases slightly from m, to m,. Tlie 
pattern Is similar in all three teeth. Thwe is a high trigonid and a broad talonid 
which bears three laige eusps and a fouKh very diminutive one on the inside. There 
are two mental foramina, one l>elo\v p,. the other below p^. The ramus is of moderate 
depth and compressed. The symphysis is long, extending back to the third pivmolur. 
There to a veiy short diastema between the oanmes and pi. 

The genus and species are represented in the collection by the type only. 



S9.67,92C(7) 

ArUcle XXU.— THE NOUTU AMERICAN' SPKCIE^ OF 

CWEA AND THEIR GALLS. 

By VVlLLLlM liELTEN'MLLLER. 

Plates XX1\ -XXVL 

TTic present paper i.s the ninth installment of a series of |ia|K i> on Xorth 
Americftn Cvnipidte and their galls, published by me ui the Bulletin of the 
Museum of Natural Histor)*. 

Anlaeidea Ashmead, 

Cynips (in part) Bouche, Natur. Ins., 1834, p. 104. 

(in part) Habtio, Zeitseh. far Ent., Vol. II, 1840, p. 105. 

Aulax Hartio, Zfitsch. fiir Ent.. Vol. W. 1S43, p. 412; ScHBNCK, Jahrb. Vcr, 
Naturk. Nasw^au, Vols. XVII-XVIII, 1803, p. 210 

AulacUku Ashmead, Pbyche, Vol. VIII, 1897, p. Oh; ibtd., Vol. X, 1903, p. 211; 
KiEPrER, BuU. Soc. Hist. Nat. Mets, ser. 2. Vol. X, 1902, p. 92; Dalla Toaasand 
KlEPFKR. Gen. Ins. Hymen. Fam. Cynip., 1902, p. 75. 

Peeudaulax Ashmead, P^che, Vol. X, 1893, p. 213. 

Closely allied to the genus A ylux, but the radial area is distinctly closed 
at the costal mari^n. Otherwise the diaracters are the same. 

Type: Atdax midgediieda Ashmead Atdaddea bieohr Gillette). 

Aulacidea tiimida {Bassdt). 

Aldax lumiduH Bassett, Trann Am Ent. Soc., Vol. XVII, 1890. p. 92; Beutek- 
MfLLEK, Bull. Am. Mu^. Xat. Hist., Vol. IV. 1892, p. 203: Journ .\m. Itu0., Vol. IV, 
1904, p. 109, tig. 46; Ins. Ualls Viciu. N. Y., 1904, p. 23, tig. 40. 

Aldax tttmida Dalla Tosaa, Cat. Hymen., Vol. II, 1803, p. 126. 

Aulacidea tumidn KlsrFBR, BuU. Soc. Hist. Xat. HetB, i*r. 2. Vol X, 1002, p. 06; 
Dali.a Tniciti. and Kiki-kkti. C,pn. Tti>. Hyiripn. Fam. Cynip., 1902, p. 76, 

jiulax iimidm Jakvis, Hep. Km. S<jc. Ont., 1906 (1907), p 72. 

Aidax wm^ic^ A»UMK.\n, Proc. U. S. Xat. Mas., Vol. XIX, 1896. p. 134. 

Atdaddea tondneola Kisiter, Bull. Soc. Hist. Nat. Mets. ser. 2, Vol. X, 1002, 
p. 96; Daixa Tokrf ;uiil KirFrvH. CJen. In.**. Hymen. Fam. Cynip., 1002, p. 76. 

Aulanden >^(^h'r1iii!nn.- (Iihm i.t. Ent. News. \(A XIV, 1903, p. .32.3. 

Female. Head hlaek, suhopa«|ue, subqiiacirute, fueial ridge verj' Itroad, iace, 
vertex and aides finely granulose. Antenna; 13*jointed, last joint very long, reddish 
brown. Thorax black with clo.s«»ly appres.>ie(l miorosoopic whitish hairs, suhopaqiie, 
finely and distinctly reticulated, collar very broad. Pleime finely aoiculated. Me* 
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dian groove from the scutelluiw sihort and distinct. Parapsidal grooves continu- 
ous, fine ftnd distinct, abnost pamllel until close to the eeuteUum where they slightly 
converge, .\nterior parallel liwTi imiistinct and short. Grooves at base of wings 
distinct, but not eonspicuoii«. Snitdlvnn Mack. nicf>«e. wtli tuo hirgt- and shallow 
fove» at the base. Abdomen intiateil, rwltlish brown, scmitranslucent, smooth and 
polished, piceousat tlie base donally. Legs reddish brown, mieroseopically pubes- 
cent. Wing>i somewhat dusky hyaline, veins yellowish brown and heavy, cubitua 
scarcely reaching the first CKMS^vein. Areolet more or lees distinct, or wanting. 
Length. 2-3 mni. 

Male. Similar to the female, black, except the legs and antennte, which are 
reddish brown. Antenue 14-jointed, third joint short and curved. Aiedet more 

distinct. Length. 1.75-2.50 nun. 

Gall. (Plate XXIV, Figs. 1-8.) On the .*talk«!of wild IptUicf^ (IjffHwa canaden- 
sis), usually near the summit and often in the paniL-li-, and then covered with 
short flower stalks. Polythalamous. More or lees rounded or elongate irregular 
.swellings of various shape's. Green when fresh and bniwn when old and drj'. 
Inside (fig. 8) the gall is pithy and contains numerous larval cells. Length, 25-7& 
mm. 

Habitat'. Canada; New England and Middle States, southward and westward. 

I have examined the tvj)e.s of Ahlarldrtt .^mHrhicola A.shmend and Anla- 
c'ulea mlidnfjlnh (nnHilt and 1 cannot find any distinctive rhanuters to 
se|)urjili" them from A nl'tridra liiiiildii. A. simrli irula was bred from fjalls 
on thi* ^t(•lns of the sow thistle [Smirh ii.^t nlcmi-eius) , a jtlani naturalized from 
Euro|>e and closely allied to Lactuca. A. fiiilidayiiiiH wiui bred from galU 
on the .stems of goidenrod, taken by Mr. Girault at Blacksburg, Virginia. 
The gnlls of the latter were collected in the winter when the plants ol Laduea 
and goidenrod may be readily mistaken for one another and I am much 
inclined to believe that the galk of A, sdidaginia occur on Lactuca and not 
goidenrod. The galb of A. hanida are veiy variable in shape and the one 
fipired on Plate XXIV, Fig. 2, was taken by me on Laciucn cawuleruns and 
it is a counterpart of the gall of A. adidagims figured by Mr. GirauU. 

▲nUddAa podagra (Bauett). 

Aulajc podagra" Bas*»ktt, Traus. Am. Ent. i^oc., Vol. XVil, 18d0, p. 91; Daixa 
ToRUE, Cat. Hymen., Vol. II, 1803, p. 123. 

Aulacidca jxnU^ra KiBFFER, Bull. >oc ITi-t Xut. .Metz, hvt. 2. Vol. 1902» 
p. 95; I).\i.LA TojtRK nnd Fvikffkr, f Im Hyin< n I*:im. Cynip., 11M)2, ">7. 

Female. Head black, finely reticulated or punctata;, facial elevation dtiitinct. 
Antennie dark reddish brown becoming daricer terminally, 13-Jointed. Thmax 
blaek, subopaque, very finely and evenly wrinkled or reticulated; median groove 
from the .><cuti'llum very fine and e.xtending to about the middle of the thorax. 
.\riteri«>r parallel lines ;ihort and verv indisliiiet. Pantpi^idal groovr« continuous, 
tine and almost parallel; grooves over the base of the wings present , l)Ut inconspicu- 
ous. ScuteUum black, rugose, with the two foveas at the base laige, nigulose and 
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somewhat shining. Abdomen block or pitchy brown and polislied. Legs reddish 
or yellowish brown. Wings hyaline, iridescent, veins daric brownt enbitua fainter. 
Areolet present and well ilefined. Length, 2-2.50 mm. 

Male. Yvty similiir to the female in color and marking, but somewhat ^smancr. 
It differs only by having the abdomen smoiler, and 14-jomted antennie with the 
third joint curved and incised. 

Gnll. (Plat e X X \'. Rgs. 1-4.) Itt the pithKkf the stalks of wiUI lettuce (Laetuea 
Polythalamous, sometinifs efni«ine !*\ve!!ini; of tin- -talk. 

Habitat: Canada; New England and Middle K>tatcs, south and westward. 

The adult is closely allied to A, fumidat but differs from this spedes by 
being darker, and by the more evenly wrinkled thorax and more rugulose 
scutellum. The gall varies from small pits in the pith of the stalk without 
any traces of swellings extemally, to swellings measuring from 10 to 300 
mm. in length and from 10 to 00 mm. in diameter. 

Anladdea bicolor {GiUette). 

Aidax hicolor Gillette, Bull. III. St. Lab. Nat. Hist., Vol. Ill, 1S91. p. 201; 
DaLla Torre, Cat. Hymen., Vol. 11, 1893, p. 120. 

Anhiciffra tiimlnr KiKFFnu. Bull. Soc. Hi>t Xat, ^Intz, ser. 2. Vol. X. 1902, p. 95; 
Dalla Torrk ami Kikkkeh, Gen. Ins. Hj-men. Fam. Cynip., 1902, p. 75. 

Aidax mulgediicda Ashmkad, Proc. U. S, Xat. Mus., Vol. XIX, 1896. p. 133. 

Aulaeidea mulffiducota Ashmbad, F^he, V<^. X, 1903, p. 211. 

A utaeidea mulgediieala Kibffbr, Bull. Soc. Hist. Nat. Mets, ser. 2, Vol. X, 1902, 
p. 9.5, 

Aulacidea mtdgtdtcoln D.\lla Torre and Kt£FFEB, Gen. Injj. Hymen. Fam. 
cynip., 1902, p. 75 

Female. Head Mark, vliadhlg intO VufouS towanls the mouth parts or wholly 
black, finely wrliiklnl tuid pulK'SOf-nt. faeewitha median rid^ro. Antenna? 1.3-ioint<T|, 
dark rust brown Thorax black, shoulders sometimes rufous, mesothorax finely 
seulptuied, opaque and elotbed with spane recumbent pubeacenoe. Faiapadal 
grooves distinct and rather deep. Median groove very short and broadened at the 
.xcntflliini so as to lx» almost trinneiilar, .\ntprior i>arallel lines vrn* fine ntul .nhort. 
Lateral grooves apjwar as fKjli.shed lines. Pieurw den.sely and rather coarsely acicu- 
late. Beutelimn black, with two small, shallow, obUque fovea;, the surface rather 
coarsely rugose. Abdomen ovate, rufous or yellowish* led, smooth and shining. 
Legs reddish. IVings hyaline, radial cell closed. Areolet present. Length, 1.50* 
2.'jO mm. 

Male, Abdomen pitchy brown. Antenna: 14-joinied. .Areolet very small or 
scarcely evident. Length, 1-2 mm. 

Gall. (Plate .\X\'. Fig. 5.) Consists .simply of a thin-shelled larval cell inilndded 
in the pith of wild lettuce Mulgcrliurn '[.niiurn) rirtnntnata, niid [.'U^'fim rntmiUnsis. 
Usually there are numerous cells crowded togetlier side by side in the pith, and exter- 
nally the stem or stalk shows no apparent gall, swelling or deformation, although 
occn.sionally a .slight .swelling of the Stalk occurs. 

llahii'if: Ma^<:uhu-ftts; Connecticut; New York; Xew Jersey; District of 
Columbia; Xorth Carolina; lUiuois. 
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The t\-pes of AuUmdea hiedor Gillette are in the lUinob State Labomtoir 
of Natural Hbtoiy wid were sent to me for cxaininHtiun bv Mr, C. A. Han. 
I hare also seen the types of Aulacidcn mvlgedncoln A.shinead in the United 
Slates National Museum and they are the same as A. bicolor. 

AnUddea nabali {Brodie). 

Aulax nabali Brodie, Can. Eut., Vol. XXIV, 1892, p. 12; Ftus, Can. Ent., 
Vol. XXIX. 18»7. p. 70. 

Aulacidea uabnli Kikfkkk. Bull. Soc. Hist. Nat. Mctz, ser. 2, Vol. X, 1(K)2, p. 95. 

Mull- niiii frmnlr. Head Mark, and finfiy punctate. Antenntv lilack or vpn' 
dark jm-eous, i;j-jointed in the tenmie, M in the male. Thorax black, tincly and 
evenly punctate, subopaque. Pftrapsidal grooves distinct, widely separated and 
slightly converging at the scutellum. Mediun groove from the scutelluni extending 
to nhoiit \hv midfllo of thf tncsnt borax, Anterior parallel lines .short and indistinct. 
Pleura? I)lack, tinely striate. Scutelluiu black, evenly rugose, fovea; at the ba«ie deep 
and distinct. Abdomen rufous or nifo-piceous, usually somewhat daricer in the male. 
Legs rufous, somewhat paler than the abdomen. lHlngs hyalme, radial area closed. 

Areolri l:lri^f^ \'oinj-- hrown. 

Length, of male 1-2 mm.; of fenmle 1.73-2.7o mm. 

GaU. (Plate XX\'I, Figs. 1-7). At the base of the stems of Nabalus alUssima, 
usually in masses surrounding the stem, often extending down on the main root, 
rarely on the main fibrvs of the roots, u.sually about an inch under the ground, some- 
tim*'!< jKirtly .tIiovc ihc ground. Polythnlamous, Rotichly ppprical. usiially agpre- 
gate<i in irregular cyiindrieal mas-se-s of 4 to 14, resembling small knotty artichokes 
or irregular white potatoes. The anterior of the gall has the appearance and con- 
sistence of a raw potato. AMien mature, in September, the gall retains its pale 
appearance through the winter, but in sprinp; darkens in color. When dry the 
interior presents the appeanitu;e of corky iibrou;: fol<is, \\ ith numerouii larval celld. 
Diameter 5 to 10 mm, 

ifoMlaf: Canada (Toronto); Massachusetts; New York; New Jersey. 

A fine lot of *^n\\> of >|)o( ie.s, collected at Magnolia uiid Xorih Brook- 
field, Ma.s.sacliux tt>, were sent to nie by Miss Cora H. Clarke and Mr. 
Frank Dobbin. The specimens were obtaiiuil in September unci October, 
and the adults emetged late in Decnnber. 

Anladdw andnoiiacola {ABhmead). 

Avlnr .ntJno.nir.U Asn.MFAH, Proo. U. S. Nat. Mu-s., Vol. XIX, 1896. p. 1.34. 

Aidncuieii anibro.siacola Kir iFEH, Bull. Soc. Hist. Nat. Motz. srr. 2, Vol. X, 
1902, p. 95; Daixa Tuiuii: and Jvikkkkk, Gen. Ins. Hymen. I'am. Cynip., 1902, p. 73. 

Male ond female, '* In sise and structure, and general appearance this species 
comes remarkably dose to .4. w ulncdiicola; but with a very high power lens the 
.«('ii!|>turo <ippr-nrs vciy di-fim f. \ho punctation being sliLrlitly tmr!*vrr»p Ther«» is 
a short acute median groo\e betwin n the parap»idal grooves posteriorly, the scutel- 
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lar loveie are not tio sharply defined, while the color ot the legs and alKlomen will at 
once distinguisli it from tlmt species. In the female the legs and abdomen are 
reddkh yellow, wUle the abdomen in the male is black. Length, 2-2.20 mm." 
(Ashtneud). 

HabUA: Missouri (Kirkwood). 

Little is known regarding this species. The types are in the United 
States National Museum. Dr. Ashmead states that the insects from which 
his description was made, were received from Miss Murtfeldt with the 
statement that they were parasitic on a lepidi iptrr. )u> ixall-inaker on Ambrosia. 
Mr. Ashmead believes that there is some mistake in this statement as the 
flies are uncniestiimahly tnie pill-makers and evidently form lanal cells in 
the pith of Aiiihrasit. rmt nh>t'rvod liy Miss Murtfeldt; and. ninn*t»vcr, 
their structimil chanicters prove tone lti>i\ cly that they are nut parasitic. 
It is nUiy finite probable that the Ltpi(h>pieron is inqiiilinous in ilie jjalls 
pii liiK rd liy this species. I have seen the tyj)es and believt- the s|)e('ies 
will uUiiiiaiely prove to be noiliing more than a variety of Aulucidca biculor. 

Aulacidea harringtoni {.lnhinmd). 

Aulax harriihjtoni Ashmkad. Trails- Am. F^nt. Soc., Vol. XIV, 1887, p. 146; 
Dali.a Tohuk. Cat ITynirn Vol. II, ls93. p. 12. 

Aulacidea harrinijt'tfn Kiefker, Bull. Soc. Hist. Nat. .Metz. ser. 2, Vol. X, 1902, 
p. 95; Dalla Torre and KiErPER, Sen. In«. Hymen. Fam. C'ynip.. 1902. p. 75, 

Female. Head and thorux l)luck, rugose, the .sculpture Iteing somewhat longi- 
tudinal. Antrnnie H-jointfl, Krown. rfarlunc the tip of the alxlonien, jt)int-« i 
and ."> verj- nearly ecjual in length. Parapsidal grooves di.stinct. Median groove 
slight and extending from the !»cutellum not quite to the middle of the meaothonix. 
Scutellum rounded with two sharply defined, oblique foveie at the beee. Legs ftnd 
alxlonien rechlish. Wings hyuMne with distinct brown veins, a closed marginal cell, 
a rather large an-olct and flu- cubital cell open at the base. Length, 3.25 mm. 

Ilnhital: Cann<la (OttawuK 

The t}'pe, a single female, is in the United States National Museum. 
The thorax is .samewhat shining, with the punctation v«yy niintjte. The 
parapsidal ^nioves sharply defined, and the mt><]ian groove short and not 
exicndinf; to the tniddle of the thonix. The anterior [(aralld lines are 
e.xtremelv fine and >( ari rty evidt iit, and the scuiellutn is « \ i iilv niLTose. The 
abd»)intu. leg.s. and iwo i)a>al j iini-, of the antennje are rf<l i)n)\vn, and tlie 
remaining joint^s of the iatier are black. The gall i.s unknown. 

Aulacidea cavicola {.hluncad). 

Aiilnx raviruin A8HMBAD, PrOC. U, S. Xat Mus.. Vol. XIX, 1896. p. i:}4. 
Aiilnn'di i , , 7-? Kit ffkk. Rull. .Su-. Hi-t Nat M- t/.. 2 , Vol. X. 1902, 
p. 9o; Dalla Touke and Kieffeu, Uen. Ins. Hymen, l am. Cyuip., 1902, p. 75. 
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FenuUe. '*Tbm species bears a veiy cloee resemblance to A. mtdgediieoUi, but 
differs as fottows: The face is u-itliuut thf inHiun ridge; the short median groove 
of the mcsothorax i« loncpr. extending not quite to the middle; there is a distinct 
groove OD the .shoukler^i, extending from the base torwurd tu at least half their length; 
the second and third abdominal segments donially at base are very daric, almost 
black, making the alxlomen ap|K>ar an if handed, while the ha.sa] joint of the poste- 
rior tnrsi i> longer than it i> in .1 miilgediicola. Length, 2,40 to 3 mm." (Ashmead). 

Habitat: Missouri UiidianCave). 

The types, two females of this species are in the United States National 
Museum, and nothing eoncernitig the gall is known. I have examined the 

ty|>e.s, but am not prepared to give an opinion ui>on them witliout further 
study. I am, however, inch'ned to believe that the species will prove be 
the same as Aidacidea Utmida. 
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I-'igri. 18. Aulacidea tumida (tiaa^li). 



i^iyiu^ca L/y Google 



Bt'LLETiN A. M. N. M. Vol.. XXVIII. Puatf XXV. 




/ >l ■ I i. I« 

ELBeutenmulltr 



Kips. 1-4. .4»</tin'*/<a /x«/(i</ra- (liu*w«'tt.). Ing. 5. Aiilacith<t bicoltn (Uillett*')- 



. Lj -^oogle 



Bi i.i.mv A. M. N. H. 



Vol. XXVlll. I'uatk X WI. 




ElBeutenmullep, 

Figs. 1-7. Atdaeidea wAoix (Brodie). 
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Article XXm.— THREE NEW GENERA OP MYRMICINE ANTS 

FROM TKOriCAL AMERICA.' 

Bt Wiixiam Mobtok Wbeeixr. 

In a collection of neotfopical ants comprising aeveval bundred specimens, 
loaned me for study bvthe authoritiesof the United States National Museum, 
I find the three following species, each of which represents a genus hitherto 
undescribed. 

V%KW9tmn gen. nov. 

Frrnuh . Allied to LeptoOutrni. RfKly .•imal!, slender. Hend longer than broad, 
convex alxive in the middle, flattened below, broader behind than in front, and 
strongly imprei«ed in the region of the eyes, wbidi are ratlicr large and in front of 
the middle. Uandiblee modemtely convex, dentate. Clypeus small, feebly convex, 
with rounded and pnijccting; nntt rior border. Frontal an-ii elon^ftte-triangular, 
rather indistinct; frontal carin« short but well-developed, frontal groove absent. 
Antcnnoi 11-jointed, funiculus with a 3-jointed club. Thorax long and narrow, 
flattened above and on the sides, with acute and prominent humeri. Mesonotum 
subtriangular, narrowed to a rounded point anteriorly. Epinotum dentate; epi- 
stemril anglps rounded. Petiole not i>edinitnil!ito. with an antcroventral tooth and 
well tleveloped dorsal node. Postpetiole depressed, constricted behind. Gaster 
diort, ellipUeal, flattened above, more convex beneath, the first segment very large; 
sting well developed. Legs stout; femora clavate, incraasnted; middle and hind 
tibia; without spur?, Wintr^ lonp, miiiutely huirv, with \:iT)iv apterostiginn. one 
cubital cell, a small clo^oil radial and nu discal cell. Hairs on body abort, sparse, 
ereet and ebvste; pubescence closely apprcssed. 

XMomyraMs davlpilis sp. nov. 

(Fig. 1.) 

FtmaU. Length 2.8 mm. 

Head with feebly and lintatlly excised, marginate posterior border; posterior 

comers and rhoek'* nnmdeil MaiidiMo l-lootlied Anteimal «rape reaehinc to 
about half thedi(<tance between the eye and the posterior corner of the head. Funic- 
ulus much longer than the scape; its tinst joint as long ais the 3 succeeding joints 
together; joints 2-7 broader than long; joints 8 and 9 subequal, together decidedly 

shorter than the forrninjil joint. Thorax somewhat narrower than the head, nar- 
rower Ix'hind than in front, with «teep sides. K|)inotum in profile with «hort,. .^tout. 
blunt teeth and subeijual base and declivity, the former feebly convex, the latter 



* Contritnittoro bom the EotomolostaU Laboratorj of the Bussey Instltuiloo, Harvsrd 
University, No. 28. 
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flattened. Petiole longer than broad, broadeat in the middle; in profile with a 
moderately high node in the middle, its upper surface depressed, its anterior and 

posterior dwlivities subequal and sli^litly conravr*. Pn-tpetio|p Trom above tran^*- 
versoly elliptical, twice h.s broad as long and one-thini again as broati as the petiole; 
in profile convex above in front, flatteneil behind, below with a prominent transverse 
welt. Gaster eonsideraUy larger than the head, its anterior border slightly angular 
on the sides. 

Hotly. inr-Iudine fho mandibles. ver\' fitiely and densely punrtato. oparjue; 
legs and upper surl'ace of gaster somewhat shining and more sparsely punctate. 




FtK. 1. NeMHtyrmae danfiilis sp. no v.; u, female in {trutik; b, head; c. thorax of ssme 
seen from above. 

Clypeus and front feebly, longitudinally rugose; remainder frf head above indis- 
tinctly reticulnt< -rui^ulose. 

Hairs ami jxilx -Cfnce yellowish, the former sparer and clavntr- on tbr clypeu'*, 
upper surface of the head, thorax, pedicel an<l tiji and lower surface of the gaster, 
longest on the venter and posterior borders of the ga.stric sc-gnients. Pubescence 
of scapes, cheeks and legs shorty on the upper surface of the first gastric s^roent 

longer and coars«>r. 

Color yellowiish brown; mandibular t( f th. eyes and a -pot at the inner IkwIit of 
each ocelius, black. Head with u brown inipres^sed spot af>out the siie and siuiiw 
of the eye on each side between the eye and the bteral ocellus. Wings yellowish 
gray, with dilute yellow veins and pole brown apterostigma. 

Described from a single .spedmen (Xo. 13197, U. S. Nat. Mtia. Coll.) 
taken by Mr. H. H. Smith at Balthazar on the windward side of the 
Island of Grenada, W. I. 
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The genus Nefomyrmex, so far as it is possiUe to judge from this female 
specimen, b closely related to Lgptotkonx. It differs* however, in venation, 
especially in lacking the discal cell, and in the structure of the head and 
thorax. 

Apsydiomyrmex gen. nov. 

Worker. Small species allied to iZo0«rui Emery. Head rather large; mandibles 
moderately eonvex, drntato Clypwus verj' short, mtuii dppn>>-oil on tlic isitles, 
elevated in the middle to form a narrow, bideutatc plate, which is fused >\ith the 
frontal carioc. Theoe are wdl developed, rathtf closely approximated and pro- 
jecting upwMd and slightly outward, and include an elongate, impressed frontal area 
which runs forward as a narrow groove to the tip of the rlypeal plate. Antennal 
fos.sa» large, continued backward :intl oiitwnrd over thf sides of the clypeu.s. Eyes 
small, consisting of a few ommatidia, placeil a liltle in tront of the aidc^i of the head. 
Ocelli absent. Antenme stout, 12-jointed, funiculus ending in a 2-jointed club, 
the last joint of which is very large and glandiform; joints 2-8 transverse, much 
broader than long. Thorax scarerly longer than the heml. iiu-luding the mandibles, 
narrower than the hea^i, with rounded humeri and interior pronotal angles; without 
promeeonotal and meaoCpinotal mittues; pro> and mesonotum convex, and rounded 
above; epinotum narrowed and more depressed, dentate; episteroal angl< s .sliort . 
rather artjte. Petiole pedunculate, without an anteroventral tooth; node well- 
developed. Postpetiole short, very convex above, constricted behind. Claster 
iatger tlun the head, oval; first segmcBt lafge, eonvex domally; sting apparently 
very snudl or vestigial. Legs mtlier stout; femora fe^ly clavate; middle and 
hind tibis? without spiir-^. Body, excepting the gaster and appendages, coarsely 
sculptured. Hairs long and simple. 

▲psyehomyrmcK myopi sp. nor. 

(Fig. 2.) 

Worker. Length 2.3 mm. 

Head distinctly lonijcr than hmad, suljclliptical, with feebly convex posterior 
and evenly nnindcd anterior lx)rder8. as broad in front a»* fiehind. Mandibles with 
oblique maj«ticatory borderH, bearing 2 stout apical and 2 or 3 smaller liasal teeth. 
Antennal scapes reaching about half way between the eyes and the posterior comers 
of the head; first funicular joint nearly as long a.s the two succeeding jiunts taken 
together; joints 2 S .-ulx'qual: joint 0 sonu whiit longer; joint 10 twice as long as 
joint 9; distinctly broafler and separated off from it as the bai*e of the 2-jointed club; 
tenninal joint more than | as long as the remainder of the funiculus. Ei^notum with 
subequal tiase and declivity, the former horizontal, the latter straight and sloping; 
teeth short, acute, directetl upward, outward and liackwanl. Pi tittlf with a \il^h. 
rounded node, which has a long concave anterior and shorter, more abrupt, convex 
posterior slope; seen from above the node is alMUt as broad as long. Poetpetiole 
from above circular, a little broader than the petiole, very convex above, with an 
acute, transverse welt on its very <hnr\ vrtitml side. 

Mandibles somewhat shining, coan«»iy and sparsely punctate. Heafl, thnrnx 
petiole and poetpetiole subopaque, coarsely reticulate-rugose, cheeks and pleura; 
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indistinctly longitudinally nigoae; lower «uifaee of petiole, «nd posterior declivity 

of thf pf'tiolo and postpf't iolc tran«vrr»jr»!y nipose. Frontal arra smooth and .shining; 
epinotal declivity and garter shining, the former rugulose, the latter very finely and 
imlititiQctly punctate. Antennal snipes and legs sinning and sparsely punctate. 



Fig. 2. Ap$vciumyfma myopt tp. nov,; a, irorkar in pmflte; ft« iMad of same from 
abov«: e, antenna. 

Hairs yellowish, very long and flextious; erect or suberect on the body and mao- 
dibles, appressed <m the legs and scapes. 

Body hliu'k. with <leep red articulations; nmndibles, legsi and antenn« ferrugi- 
nous; scapes and middle portions of tlie femora and tibiae blackish. 

Described from a single specimen (No. 13198, U. S. Nat Mua/ColL) 
taken by Messrs. Schwarz and Barber at Livingston, Gautemala. 

The genus Apeyehomyrmex is, in many respects,- rather closely related to 
Rogeria, especially in general habitus, the shape of the head, thorax and 
petiole and in having .sniall < \\ « > and 12-jointt'c) antcnnH', but it diiTers in the 
shape of the elypeus, Avitli the bidentate median [)late fused with the frontal 
carina', in the size and pnmiinence of these carii. n ihe extent of tJie antennal 
fossje, in having 2-jointed instead of 3-jointed antciinal rluhs. in the syinrless 
miHrllc and hind tihia- and the much coarser sculpture. It i> pri»l)al)Ir that 
the Mnnittva Uanda (lf -( rilied by F. Smith from Brazil l>t I<in<,'-> tt» A p.^iivJi'i- 
inifDinx rather than t(» nuyrria. Smith describes the anttniue of this ant as 
having ;j-jointtd cUibs, and as will be seen from the accompanying figure 
(Fig. 2c) the composition of the club in Apsychomyrrmx may be open to this 
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interpretation. There is, however, a somewhat more marked constriction 
between the antepenuhimafe and penuhimate joints than bttwe<'n the 
former and the remainder of the funiculus in the species here described. 

lAdmcmyrnMK gen. nov. 

Worker. 8mntl aiul moiiomorphic. Head nearly aa broad &» long, broader 
behind than in front, convex above. Mandibles dentate at the apex. Ocelli abflent. 
Eyes rather amall, convex, conaiattng of large ommatidia, rituated in front of the 

middle of the head and below a deep iscroljc, which is confluent anteriorly with the 
antennal fovea and is large enough to onflo-c tlic whoir antennal scajw. Frontal 
carina' broad, square in front, projecting laterally un each side over the anterior 
portion of the acrolie and continued back as its sharp mesial border. Frontal area 
an<l groove obsolete. Clypcu- narrow, convex, with rounded, projecting anterior 
border. AntenniP 12-jointtMi; funiculus with h distinct '2-jotnte<i club nnd joint"^ 
2-9 very short. Thora-\ narrower antl somewhat longer than the head including 
' the mandibles, narrower behind than in front; pro> and mesonotum rounded and 
conve*: nliove, not aepamted by a suture; inferior pronotal angles rounded; meso- 
<<[/in()ial constriction pronouncerl: opinntiim rlcprrsscrl, amn'il witli long spines; 
metasternal angles prolonged into islmrp teeth. Petiole and postpetiole small, with 
very low nodes; petiole pedunculate, without an anteroventnl tooth. Oaster about 
the sise of the head, globose, without anterior angles; first segment veiy luge and 
convex; sting small antl slciirler. Legs rather stout, femom and tibiie feebly clav- 
ate, middle antl hind tibiu> without spurs. Head, thorax, petiole and postpctiole 
roughly sculptured. Body and appendages covered with moderately abumlant, 
veiy long, simple and flexuoua hairs. 

Female (defttated). But little larger than the worker ati l of a very similar con- 
formation. Eyes and ocelli rather small. Thorax -liort imd -tout, luit little lon^or 
than broad, nearly an high a^ long and nearly a.^ briMwl as the head. .Mesonotum 
and scutellum convex; epinotum like that of the worker. 

Laehnomynaox scrobiculatas sp. nov. 
(Fig, 3.) 

Worker. I^nigth 2 2. A mm. 

Head with rounded posterior border and comers and nearly stmight rides . 

slightly converging anteriorly. Mandibles niodemteiy convex, with two apical teeth 
and tlie remainder of the masticatory border sharp and edentate. Clypeus with a 
few widely separated longitudinal ridges. Antenna] scapes slightly incratisuted 
distally, as lonf^ as the scrolies; first funicular joint as long an broad; joints 2-9 in- 
creasing very gnulually in length tiiwards the chil) but always remaining much 
broader th.nn loni::; ha-Lil abmit ] -j- hmi: as tfie trTniinal Joint of the club. Pro- 
anfl mescmotum forming a lu'mis[)hericftl nm.s.s, nearly circular when seen from al>ove; 
epiuutum somewhat longer than broad, with subparallel sides; base horizontal, 
shorter than the concave, very sloping declivity; s|Mnes slender, straight and acute, 
directed upwatd, backward and slightly outward, longer than their distance apart 
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at the Ijase and with their extreme tips sliglitly Ijcnt fonvarJ. The acute epi.«ternal 
auglcis arc directed upward aud their tips are also very feebly recurved in some speci- 
menft. Petiole narrow in profile, with a low, rather acute node, itnth concave anterior 
and {>osterior declivities: sei-n from above the u|»jx'r border of the node is transven*e 
and the \v!inlr> -rcmrnt i-^ Imt littir hroad»*r (wltind than in flu* n-iion of thr pr>fltinrl«\ 
Postpelioie only \ again as broad as the petiole; from above a little broader than 
long, Bubrectangular; in profile its upper surface is evenly and feebly rounded, the 
lower surface short, with a prominent transverse welt anteriorly. 

Mandibles smooth and :<!iiniii^. -[lar-cly and inconspicuously punctate. Head, 
thorax, petiole aud potstpetiolc :jul>opa(j[Uc, coarsely reticulate-ruguiie, the rugie on 
the upper surface of the iiead longitudinal, Jew eoaiw and much more irregular on 
the thorax, petiole and poetpetiole. Antennal aerobes and epinotal declivity shin- 



Kig. 3. Lftchnamymtx Krobtotlahtt sp, nov.; a, worker in profile; b, head of Mine fn>m 

above; c, antenna. 

inp transversely rugulo.s<'. Gaster. legs and scm[k - clabrous and spar-isely punctate. 

Hairs white, very long and erect or sutierect on tlie t>ody, more reclinate on the 
legs and scapes. 

Body dark reddish brown; mandibles, antennie, leg^ neck, base of pettolar pe- 
duncle and tip of giuter yellowish red: middle portions of femora, tibiae and scapes 

brownish 

Ftmak {dvUlutecl). Lengtli 2M nun. 

Differing from the woricer only in the usual structtiral diaraoters, in the some- 
what shorter t^pinotal spines, which are slightly curved itiward and further apart 

than in the wiirkf-r. in flu- more ronv»'X petiolar tlode and in th<^ sculpture, the pro- 
uoluni, mesouotum, scutellum aud pleura* being coarsely longitudinally rugose like 
the upper surface of the bead. Color and pilosfty the same as in the woricer. 

Described from a single female and six workers (No. lol9d« U. S. Nat. 
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Mils. Coll.) taken by Messrs. Schwarz and Barber at Cacao, Trece Aguas 
in Alta Vera Paz, (itniteniala. This ant is evidently a timid speeies, living 
in .snial! eonrealcd ( (.Innie-s like the .speeio of Jxix/rriti and Leptothorn.r. 

Jjirfniniininiir.r scfiiis to he related to A psi/rhinni/ni/fx, Cnhipi'imiiniHX 
and Agmcotiujnnex geii. nov., to which 1 refer tiie peculiar Mi/rmica (lui,t- 
buryi described by Mayr from the Baltic amber. The differences between 
Lachnomyrmex and Apsychomyrmex will be readily appreciated by com- 
parison of Figs. 2 and 3. CcUypUmyrmex and Agraeomyrmex both ha%'e 
deep antennal scrobes above the eyes, but the former differs from Laehno- 
myrmex in having ll-jointed antennae, an unarmed thorax and a vei^' 
different type of pilosity; while Aymeomyrmex does not have a 2-jointed 
antennal club, the eyes are near the po.sterlor comers of the head and the tip 
of the gastrr i> flireeted forward as in the Ponerine genera ProceraHum 
Syspkincta, Bratlupitnera, Diacotkyrea and Al/aria. 



Digitized by Google 



5fi SI ,Kv I I-:7«,9i 

Article XXIV. THE ( RKTAC HOUS O.IO AT.A^ro BEDS OF NEW 
MEXICO WITH DE.SCKirriON OF J ilE .NEW DINOSAUR 

GENUS KRITOHAUHUS, 

Br Babnuh Brown. 

Plates XXVII-XXIX. 

A new lot uliiv tor (iiiuj^uuis near Ojo Aluruu, in northern New Mexico, 
was reported to the American Museum by Mr. George II. Pepper, of the 
Hyde Exploring Expedition in 1902. 

Tlie bones submitted at that time were indeterminate but were said to be 
so numerous that it was thought advisable to investigate the locality. Ac- 
cordingly, in 1904, the writer was detailed to that regicm for a preliminaiy 
reconnaissance, during which a small but interesting collection of fossib was 
secured. 

This collection is of especial interest, as it represents a fauna that is 
distinctly older than that of the "Liiruo C'rrek Betis or Ccraiops Zone" 
and "Hell Creek beds" o^" the Lnrainic ( 'rctaccoiis. I am unable to defi- 
nitely correlate the horizon in wlucli \\n'>v bones occur but the t'aunal facies 
appears to be even older than that of Black Iiutic.>>, Wyoming, and |)rol»al)ly 
represent:i a period synchronous with the lower part of the Edniuntun series 
of Alberta, Canada. The lower l^motUoti Sfn€8 hus previously betn oon* 
sidered equivalani to the Laramie but tie /avito, om determined by the writer, 
ie inUrmediate in age b*itoeen the Judith River and the Laramie. 

Ojo Alamo is an Indian trading post in Chaco Cafion, about ninety-five 
miles northwest of Gallup, New Mexico, and twenty miles west of the old 
Indian pi u bio. Bonito, now known as Putnam. It is situated in the eastern 
edge of the bad land exposures that extend west and south to the Chaco 
Canon. On the east and north these bad lands flank a mesa that is dissected 
on the f'n<t by Coal Creek. 'Vhv cs<*!irpments near the head of Coal Creek 
hu\ c fiiriii>lic(i a Uw^^r part (<f the lower PiU'fco or basal Eocene fossils of the 
soiuhwe.it and may be eonsiilered ( Ope'.s typical Puerco of IKTl. The 
known fossil-bcuriii^ riu ivo iroiii whicli many of Cope's types were obtained, 
was traced by the writer southwest from Coal Creek and identified witli the 
unfossiliferou-s bad lands at the head of Ojo Alamo Creek where the strata 
are weathered into u great amphitheater of open terraces. A careful search 
through these upper clays failed to reveal either vertebrate or invertebrate 
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remains, not even fragments. Near their base sandstones predominate and ' 
are characterised by quantities of petrified wood with large logs often fonn> 
ing the cap-rock of isolated chty monuments. 

Less than a mile south of t)ie store at Ojo Alamo the Piiereo formation 
rests wicniiformahlij on a congloinciiiic that is coinpo.sed of red, j;ray, yellow, 
and while i>ebhles. The position of these beds below what may be called 
the type of the Piu n o (ir liasal Etw ene and their unconformable relation is 
hifrhlv sirrnifK am. The writer is t'ullv aware that the ronditi^ms found here, 
as indicatt'd by ihe fauna, are not Ntrietly comparable to iho.ie oi' the northern 
States, where the Fort Union cont'oriaaljlv oAcrlies beds now eonsidered 
L>aramie, but ii is a point of contact belweta ilie upperiiiost Mesozoic and the 
lowermost Tertiary and marks the termination of the principal Mesoatoic 
life, the dinosaurs, before the beginning of the Eocene in which no dinosaurs 
have as yet been found. 

Below the conglomerate there ia a series of shales and sandstones evenly 
stratified and usually horixontal, in which there is much less cross-bedding 
than commonly occurs in the Laramie formation of the northern United 
States. 

The shales below the conglomerate that contain numerous dinosaur 
and turtle remains I shall desi^fnate as the Op Alamn Beih. They were 
estiuiared to be about 2(X) feet tliick. l)ut owinj^ to lack of time I was unable 
to determine their relation tu the uii(ierl \ iiij: formations. 

The vertebrate remains were numerous in several places from thirty to 
one hundred feet below the conglomerate. They consisted chiefly of limb 
bones, usually lacking the okds, isolated vertebrse «id a few skull fragments. 
Most of this material was chalcedonized, a condition common in the Judith 
River but never observed in the Laramie. Carnivorous dinosaurs were 
far more numerous than in the Laramie of the northern United States. The 
family Trachodontidw b also well represented, but only a few fragments of 
ceratopsian remains were found. 

The ceratopsian fragments were small sections of characteristic squa- 
mosal bones, not collected, and part of a supraorbital horn, No. 57US of the 
American Mnseuin collection. Hoth ends of this s|>e<-imen are broken but 
very little is gone from the uf)per end. It is 120 nun. long, IN) mm. in 
ciix'umference at the bn>e. and 'K) mm. in <Mn-nniference nt the npjter end; 
subovate in cro.ss-section and .stJ-ongly decurved neur the upper end, having 
a greater curve on the convex than on the concave surface. It is much 
smaller and lacks the vascular grooves that characterise the honis of the 
genus Triceraiopa and, judging by the form and siae, approaches neatest 
Momehnim reeurvkorma of the Judith River fonnation from which, how- 
ever, it b distinct. AT. recwrvkomU b proportionately shorter and more 
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robust. The squamosal fragments of another individual observed in tfie 
field were much thinner than that bone in the genus Trieeraiop» but similarly 
marked by deep vascular grooves. Tlie horn and other skull fragmoits 
were apparently from a mature animal representing a ceratopsian genus 
smaller than either Tneeratopt or Toraaaurua, but th« remains are too 
fragmentary for characteriza ion. 

Little can be said of the cam' vorous dinasaurs. 
The remains were numerous; chieHv disassociated 
hnih bones, hickinjj articular ends but fharacter- 
ized bv hollow shaft.s, and vertebne rej)re.senting 
a dinosaur as larj^e as A hrriu.Hnitrits of the lower 
Edmonton .series. The single tooth preserved in 
the collection is not diagnostic. 

In the Cope collection obtained from this 
r^on, there are several carnivorous dinosaur 
teeth and a few separate upper teeth of a laige 
Trachodont dinosaur. As diese lower Puerco 
fossils were collected largely from the Coal Creek 
locality the dinosaur teeth probably came from the 
Ojo Alamo beds* 

Turtle bones were frequently found with those 
of dinosaurs. They were especially numerous 
just be!ow the conj^lonierate. A new species, 
Tliisvrlus rrpirn.'i Hay. Xo. ()()()(), American Museum collection, is founded 
on the greater part of a carapace closely related to T. injtilifn.'< Hay, Jrom 
the Lance Creek beds of Converse County, Wyoming. The genus is nearly 
rehited to die Bienkbe. 

The most important fossil from this locality is a skull, lower jaws, and 
atlas, of a hitherto undescribed genus of the family Trachodontidse: 




Fig. 1. Oentopslan horti. 
No. S7M A. H. N. H. X|. 



Kritosinnis nsvajovlns gen. et sp. nov. 

Typo of species No. 'u99, Amoriean Museum eolleetion. 

Generic character, bkuil deep; nmzzle narrow; froatai^ short, orbital portion 
reduced, barely cmning to the bonier of the orbit; nasals and premaxillaries very 
long, quadrate elongate; quadrato-jugal short uDtenHposteriorly, completely sepa- 
nitiii? ((undnite and ({uadruto-jupal. MaiuUbuIar rami massive; edentulous portion 
decurved. Teeth spatulate in lower jaw. 

6fM;cifie duuraden. Maxillary teoth smooth on bonfers. Maadibalar teeth 
papillate on borders, median carina low, predentaiy deep and massive. Free edentu- 
lous portion of dentary not covere J by predentary, short. 



The skull is that of an old individual and most of the sutures are obliter- 
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ated by c'xfoliati<jn. When found it was almost < (»iMpI('trly wpathered nut 
and the anterior end was in a very fragmentary cnnditiun. Il wa^ imj>u.s;.ible 
to place many of tht-^e fragments in the re.sloraiion and where there was no 
contact the bones were left out. The dentaiy and predentary were perfectly 
preserved, thus determining the length of the akuU. The nasab were 
restored after the skull of Traehodtm {Dixhimut) Cope and the premaxilo 
lanes according to the relative sise between the predentary and preuiaxillaiy 
in that species which necessarily made the rostrum much deeper. 

Skull. 

The skull is very deep and more massive than in any heretofore described 
species of the family and its elements in general follow the Trachodon form, 
but with the following distinct modifications 

Premaxillaries and rostrum proportionately shorter than in Trachodon 
(PicIoTiiujt) mirahilu or Cla<mtunt3 (inneciens Marsh. Frontal short antero- 
posteriorly, prefrontal and postfmntal almost excluding it from the border 
of the orbit. Paroccipital prwess of exoccipital actually and relatively 
lonfrer than in Tracliodnn (jrbital opening proportionately smaller and 
hiteroieinj>oral fenestra j<rojj(jrti<>natcIv larger than in TracJnxLin. (Quadrate 
and jugal completely separated by t^uailrato-jugal, the exposed part of which 
is short antero-posteriorly and vertically high. Ectopterygoid extending 
forward to the union of the maxillary and the jugal. 

Lower Jaw. 

The lower jaw in form resembles more closely Judith Kiver than Laramie 
species. Its edentulous portion not covered by predentary is shorter than 
in any Laramie form. 

Predenktry. The two predentaries are firmly codssified forming a single 
element but clearly show their union in the median line. Its lateral borders 
are massive and neariy verticalt forming a powerful clipping instrument, 
whereas in all Laramie forms they are delicate and conform to the shape of 
the rostral bones. The anterior upper border is very rugose and is perfor- 
ated by two parallel .series of vascular foramina, nvsembling alveoli but which 
pas.s obliquely downward and open on the outer surface. Each arm of the 
n teniiinate-^ in n short roundt d inner and n |on2:<*r outer pro<'r<s. On the 
posi<Ti(>r lower lnudcr in die center iIhtc arc two prures>e>, an inner short, 
free, tongue-like jux ess which separute.N the ii])per anterior ends ot the 
dentaries and a longer, uider process which underlies the symphysis. The 
latter process is broken near its origin and shows no indication of bifurcation. 
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Fig. 'i. Ijfft t\niii\rmn-jni!nl at Kril ixiuru* niiriij'trin*. Xj. 

FiK. 3. L< fi ipimlruie ol A'rdr'aiuru.* H«i<i/((i (MJ«, tyi**-. Iteur view. xl. 
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Denianf. This element is very mussive. The tdeiitulous j)urtion ui 
about one fourth of its entire kngth, is strongly decurved and near the 
sympliysis cunres inward. The coronoid process rises opposite the last row 




Fig. e. Inferior vl«w of lower Jaw of KrUoaaunu itamiiiitfiM. 



of teeth as in the genus Trachidnn, but the backwarrl prolongation of the 
surangular gives it the appearuiu f of hv'xug further forwurd. It inter- 
mediate in position, in relation to the complete mandible, between Trachodon 
and the European genus Hacataaaurai.^ 

SwraiKjular, The surangular is proportionately longer than in Tmeho- 
den. Its anterior vertical process is truncated obliquely and expanded to 
continue the posterior lower border of the coronoid process. Posteriorly it 
broadens and f umbbes four fifths of the articular surface for the quadrate. 

Ariieuiar* The articular forms the extreme end of the jaw and is wedged 
in between the posterior ends of the surangular, angular and splenial. It 
furnishes about one fifth of th(' artiruliir siirfa( e for the quadrate, in front of 
whirh it contracts to a thin wedge but does not reach forwaixl to the end of 
the (l<'ntar\' process. 

S plrniiiL The splenial follow.s the usual Trarhotlon form. 

Amjidar. The angular is verv long and narrow. Posteriorly its lower 
border is visible on the outside of the jaw. Anteriorly it forms the lower 
bolder of the Meckelian groove and extends nearly to the middle of the 
dentary. 

Teeth. 

Two distinct types of teeth appear in the family Trachodontidae. In the 
earliest representatives known, Claoraunu agilis Marsh from the Niobrara, 
and species from the Judith River beds that have been referred to Traehodoni 
the enamel face of mandibular teeth is spatulate in form and papillate on the 
borders. In the later Laramie Cretaceous species the enamel face of 
mandibular teeth is diamond-shaped with smooth borders. 

>To replace Limnomunu Nopcsa, 1900; preoccupied by Limno«uurut zipkoUon Marsh, 
1871, Proe. Acad. Nat. 8cl. 7hUa^ Vol. XXIII, p. 104. 

Type, Ltmttotaurua tratutffivanimt Nopctt, Denk. Ak. WIcn, Vol. LXVtIL IMO, pp. 
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The teeth of A', tiamjor'ux are of the primitive f«»rin. Both upper and 
lower series mspt't tively are hir^er than in any dcscTilx'd spfcics of the family. 

In the mandibular scries there are 42 vertical n)\v.s 
of teeth. On the triturating surface one tooth, 
enamel bearinj;, a h:df worn tooth, and an indefinite 
ninnhcr of worn roots appear in each n»w. The 
enamel face of each to»)th is spatulate and nither 
sharj)ly pointed at the summit; median < arina low; 
lateral surface flat; borders nut raised above the flat 
suri'ac ' j:nd sparsely studded with enamel papilla' 
that apparently lack definite arrangement. 

In the nui.xillary series there are 47 vertical rows, 
and never more than two enamel bearing teeth 
appear on tiie trituratinj; surface in each row. They 
are smooth ^m the borders, and strongly curved 
transversely; median carina very high. 

Measnremenfn. 




55KULL. 



Fiir. 7. Lii:i;iial surfurv 
of .•» Ia\v< r tooih of Krifr.. 
giiunm luimj nun, lyiw. 
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\Vi<ltli acro<-t frout-il n!)DV(' orl»"t< , 
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Qua lr;;f .vj 'pil. exposed, height ....... 

Ki'|;>pt Ty^oi.l. le.-.gth ......... 
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Pre ler.t.'.ry, lenpth 
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Articular. I« ngth .... 

Dcnta' M-ii< s. upper jaw. Irijjitli 
Tooth, mi l- ;.':-ti(:n lowt-r jaw. length 
To.'ith. n.iil-H'Ctir.n lower jaw, wi.lth 
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Article XXV.— FOSSIL INSECTS ANT) A CRUSTACEAN FltOM 

FLORISSANT, COLORADO. 

By T. D. a. Cockekell. 

TUICHOPTERA. 
Dwobrocbui typharum sp. nov. 

Length 13 mm.: anterior wing 12|, posterior neftrly 11; bmuitli of anierior 
winK '^h "im : fi'irtlginou-'i, wings riour or nearly so. mirnKrh- and .sparsi'Iy h:\iry. 
with femigiuuus veiiij$; thorax with u moderate number of 8tout black brLstle.^, 
about 595 ^ long; antennie rather ihitk, diameter near middle about 235 it, with 
transverse rows of minute hitirs, about 40 ^ lonf;; middle (?) tibia with two apiral 
spurs. Thi.''- ncrcos with .SiMidiln's ili'finifion of Di r<ihr<,i h •i.'^ . in tltnt it i- n TI\ih-n- 
psychid. with apiral forks one to four pre-scnl, and the fifth ;ibsmL. It well pre- 
ser\-cd, and I think there is no doubt whatever that the cubitus is simple in both 
upper and lower wings. (Scudder says that the fifth apical i. <■ the tlurd fork, 
is ab.sent. but hi.s figures contradict this, and it i.s evident that the fifth fork is in- 
tended > The new species Ls larger than any of SmuMf r"s Drrnfirorfnis form?! (.xome 
of which are ver>' dubious, see Bull. Am. Mus. Nat. Hi.«^l., Will, p. 610j, and 
differs in the details of the venation. In spite <rf the exceHent preservation, I can- 
not see any eros.s-vein.s, nor are the lonptuilinal ones deflect e«i at the points where 
they might br rxix • u-d; it really seems, therefore, that the discoidal and median 
celU were open apically.* 

Anieiior win^. Subooeta and radius as in Hydropni/cht:, the latter a little de> 
fleeted downwards at the bef^nning of the.scarcdy darkeneil pterostigma; both forks 
of r:uii:il MT'tnr very Iotir, espf'<'i:illy the lower. men-Jdrf-d on tlic lower iicrrnre, the 
first fork is about 34So n, the second oU50; fork8 of the media (third and fourth 
forlcs) aliM> long, base of third a short distance basad of level of base of first, base of 
fourth a slii^tly greater distance basad of level* of base of second; cubitus very 
straight. 

I'oKUrior wivg. \'enation juh in anterior wing, with the .same forks etc. 
Uah. — Miocene shales of FloriKsant, Station 14 {iUn. .V. Rohwcr). 

On the reverse .side of the slab i.s a .specitneii of Ti/pha l<;squrrt'u.ri Ckl!. 
The second fork is not nearly twice as loni!" a> tliinl. anr! the first fork is 
ntiich shorter than <ccon<l; from these and other cliMriicitTs the insect comes 
iiciin -t to I), emit Id' in S<"u<lder's talde, hut thi- ;intcriur wiiig.-> of I). cTiiirrw 
arc oidy 8 mm. long. The size of the Hrst fork at once separates D. tj/pharuin 
from Scudder's LUohroehua. 

i There is the fblutest suggestion of a d«<lecUon oo upper side of second fork. Just basad 
of level of base of flnt; this may perhaps Indicate tbe place of a former cross- veto. 

27A 
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Indutia eypridlt sp. nov. 

Lan'ol cast' cylindrical, perfectly straight, about 11 mm. long (end broken) and 
21 broad, oompowd of Cypri* ficriuantmnB sheila and amall fragmenta of biotite. 

Miocene shales of Horissarit Vh»9 {George 
Sternberg).^ Am. Mvw. Nat. Hist., No. lUliK). 




This is of interest, because Scudder wrote 

(Tertiary Insects, p. ITS'* as follows: "Tliat in 

Fig. 1. Indutia cvpridit abundant fauna found in the lake ba.sin of 

CP. nor., witll Cypru JlwiV - i i* i i 

•animtjt sp. nov. riorissant, nu uKhnp, as we stx', a large number 

of caddis-Hies, not a sinirlt- larval case should have 

yet been found seems a little reuiurkable, and the more su since not a few 

belong to groups, the larvje of which are known to prefer standing to 

running water." 

H^dropijrelM aeuddari CkU, 

Florissant, 1909 {Geo. Sternberg). Am. Mas. Nat. Hist. 

EPHKMEHOiDEA. 
Iph^mera howirtlii CkU. 

^rissant, 1909 (Geo. Sternberg). Am. Mus. Nat. Hbt. 

ODONATA. 
Ashna lanrata Hcuddcr. 

Florissant, 1909 {Geo. Sternberg). Am. Mus. Nat. Hist. 

HYMENOPTERA. 
BrioeamiMb prlstina sp. nov. 

Length about 10 mm.; anterior wing about 7i; wings dear hyaline; head and 
thorax blark, ahdompn lipht frrnininntis: vt nation normal, exi't pt that I cannot scp 
any discal cclLs m tlie huui wings, anii ahh«iuglj the part is not very well pre»er\'ed, 
the outer bounding nervurea, if preaent, muat have been very alight-. In Rohwer'a 
table oC foanl Erioeampa (Bull, Am. Mua. K. H., 1906, p. 502) (hia rana out, becauae 



1 The Sterobenr ooHeeUon wan obtained la 1909 by George Sternborg. with Ute aadstaaee 
of Terrjr Duce uut WiUanl Rmk. 
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the second cubital or radial is much longer than first on eubitUH, and yet not nearly 
twice as long, and in addition the dear wingB aeparate it frcnn S. aeudderi, and the 
laiger ante from E. brucsi. In the following aoeount of the wing, all measuremei^ 

arp in mirrons: Costal cell largo in Eriocnmpa, not as in PaewlosiolAin. ;m<l appar- 
ently vnlh a cross ncr\'ure; stigma large; first traosversocubital produced to eosta 
woold make a large angle (as in Erioaxmpa, not as in Enooamimi**)', sides of fint 
discoidal cell approximately parallel (as in Emphytiue, not as in PhyUotomime) ; 
fliinl f ransversnntibital strongly archol inwards; lower aptpnl comer nf third dis- 
coidal cell a little ies-s than a right angle; lanceolate cell with an obUque cross uer\'ure 
and strong subbasal contraetion, as is nonnal for the g^us. 

End of stigma to end of niaiginal cell, 1955; end of third subnuurginal to end <A 
marginal 1120; end of cross nervnre on maruinal to upper end of diird transverso- 
cubital 305; end of cross-non-nrr on marginal to upper end of second transverwv- 
cubital 715; second subniHrgitml i»ti marginal 885; first submarginal on first dis- 
oMdal 476; second submaiginal on fini discoidal 306; third submarginal on third 
discoidal about 290; basal ner\'ure on first discoidal 1190; first discoidal on third 
f5Sf): lowor cn<I of ba.«al n^Tviire to upper entl of transvpt>w>me<lirtl /ilO; second dif»- 
couial on tirst t>4.i; length of transversomedial 545; transversomedial to upper end 
of cKMB-noTure of lanceolate cell 985. 

Hind icing. Ktid of lanceolate cell to lower apical comer of median 325; length 
of apical side of median 340; me<lian on lower disral 'tliis i^i'Il liowever apparently 
incomplete on outer side) 580; subcostal on lower discal 680. Compared with 
MacgiUivray's figure of B. oBoto (Proc. V. S. Nat. Mtis., XXIX, pi. XXVIII) not 
only do the outer nervures bounding the discal cells seem to be absent, or are at 
leas? very wrak, .and obliterated in thr fossil (as in Kmphytu.'^), hut there are other 
differences in detail. In E. omUt the lower discal on the subcostal is about twice 
as long as on the median cell; in E. pritUna it is only about a sixth longer. 

Hab. — Miocene shales ol Flonasant 1900 (jSeorge Sternberg), Amer. Mus* Nat. - 
Hi0t., No. 10314. 

Geotiphia sternbergi sp. nov. 

V (apparently); length 17^ mm., anterior wing about 11^, width of head about 
3i, of tlwrax 4, of abdomen about middle 5, length of abdomen 10} mm.; flagel- 
lum thick, tapering, formed exactly as in female Plena; inner orbital mart^ gently 

fonravo; front rougheiird or yninctured, but ihnrax apparently smooth or ne.arly; 
the head and thorax blacit; posterior margin of prothorax straight or nearly, 
mt>soihorax short, as in rehiteil genera, but longer tlian prothorax in middle line; 
parapaidal grooves distinct; abdomen latgs, btoadly sessile, black, apparently 
ferruginou.s at extreme sides, shaped as in the Scoliids; legs black or nearly; hind 
f«'mora very stniif. .npparently much Jis in Plena; hind tibia? about 2} mm long, 
thick, pri»l)ably »iHno.sc or dentate on outer side, but this part id not clearly pre- 
served; hind spur well developed; hind tarsus about 4 mm. long, the joints pro- 
duced apically a.s in Plfxia; wings strongly reddish, the stigma dark fu.scous, ner\'ures 
fernicinoii'-' The venation agr»'(*« in peneral with that of G. fnrinnn. thv t^'j-tn of the 
genu.s, but tiie thml !<ubmargmal cell i.s very large, and its apex is level with the tip 
of the marshal; the first discoidal is very long and narrow. In the following de- 
scription all meiLsurements are in microns: costal cell well devi loprri. ruliginou.'<; 
stigma well devfloppd bnt rlonsa'r. yet littlf^ intnidinc in ninrninal cell; marginal 
cell ending very obtusely, the apex practically narrowly truncate, the upper cud of 
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the tnmcation closely adjarent to costa; length of marfODal cell about 3145, its 
depth 070; upper end of basal nenoire about 13(H) from siigina; hasiil norvure 

nuH'liiig «r:i!i-JVPrvo-nH'ili;i1: lowfr soriion of hiisul sir;ii«li<. llTi lotid: It'ti^th of 
first subiiuirginul ccU -.>")(); ot set'oiui subiuargiual, llVMi above aud 2210 Ik'Iow; 
firet recuRent nervure reaching second aubmarginal cell S50 from base, second 
reaching third BubnuuTBUwl (At right angles) :;:."> iV mi l.a^. ; iirst tran8ven><'-<nibital 
ncrviin' very f»h!if]Mf, ■^'ronely hrnt jtisr hcfnrr lower i'H«l; outer s'ule of tliinl 
subniargitial greatly bulging, rounded; diameter or length of third submarginal on 
marginal 1360, below 1190, but in middle about 1700; firet discoidal cell 3060 long 
and 765 greatest depth. 

Huh — Miocene shales of Florissant, 1909 ifieorne Sternberg). Am. Mus. Nat. 
Hiat., .No. 10235. 

This fine species is very distinct from 6'. foxiana (Bull. Mus. Comp. 

Zonl., Vol. L, No. 2, HHX'i, p. 51) by its lar>:e size and some of the detaib 

of tlif \ ( iiation, hut I think it is um|iU'stionahly congeneric. 

Mr. Hnwiand E. Turner, who has paid jireat attention to the living 
relatives of these in.sccts, ha.s very kinflly s( nt nie the following discussion 
of fi'rofi jihrn: '* Uioiifthia seems to In: wry near .some of the Sotith AmenVan 
species of Aufhohn^rn, espeeially ihrrnujii Sanss., the fenialc of unit uifiia 
Sm. I think it .-^houhl rirtuiiily be piaeeti in Aslimead's family ("osilidie 
rather than in his Tiphiida*. Vou may have seen Fox's remarks on the 
differences in the ungues and tegs of Coaila in hb description of C donddsonit 
and eventually I think it may he necessar>' to restrict the name Anihebotca 
to the Australian species, hut n*here the sexes differ .w widely I am not in 
favor of splitting until more species are paired. Probably Lithatipkia 
also belongs to the Cosilidw, but se< ius to be more distinct. I quite a^ree 
with you in regarding thesi* as primitive forms as compared with the modem 
Scoliidii? and Thyimida*, both of wliieh are probably di iived fmin ancestors 
more nerirlv resemblinf C'tsihi. which li;nc died (mii in the northern hemi- 
sphrn- without dc\ •■!« ipiri^' in the iHrection nf the 'riiyiiiii<l;r. the f)nc or 
two ' ir- (4 thai faiuil\ descril rd by Ashiiicad from .S. i aliloruia heing 
pru!)a!il> .>trag^ders from the S. American fauna. Tlie remarks in your paper 
on the spines of the bind tlbiie are useful; I have been recently studying 
this character in the Thynnidie, and hope to he able to make some use of 
it in generic division. I have not as a rule found differences in the neura* 
tion such as you give in your table of much value in the Scoliidie. The pro- 
portionate length of the marginal and third submarginal cell differs very 
much in the males of Tiphia and in the females of AniluAoBeat and I do not 
think it can he used as more than a specific character. If your genus 
(liofiphid stands it will I think have to include most of the S. American 
Au1hi)hi).'ini , fntrn which Cttsiln rhlhusis Giht. may be sepjt ruble. The 
neur:;tiou in ihc lattrr species is rather peculiar, the second (uliit.d cell 
receiving both recurrent nervures in the male si)ecimens I have seen, but 
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only one in the females. The ventral constrictbn between the first two 
aUlominal sejonents is absent in many of the Thynnidie, especially in the 
females." (Litt. Aug. 3, 1906.) 



l-pngth about S fnrn . rintfrinr win;: about 4j; hrnd and thorax black, alMlomon 
ferruginous, the latter extending about 2 mm. beyond th«' witiK-s; robu.st form 
and iie^ile ubdoiiK'n ub in G\ ^«mbergi\ from its small mzc and rather robust form 
it looks exactly like a bee, HaiuAm or some near relative; wings reddish-hyaline, 
nervures ferruKinoua; fenti^noua; thotax not evidently punctured or otheiv 
wise .seulptuml. 

The venation Ls practiciUly an in 6'. steritbergi, but the very obtuse end of the mar- 
ginal cdl extends a tittle beyond the third submarginal, and the second recurrent 
nervtm- joins th<' thini submarninal eell (at riRht atiKles) a little beyond the middle. 
The followinn ine:i.surement.s are in mirnm';: linKth of marginal cell 122.'); sub- 
stigmatal part of nuirginiU about 2')'>; upper apical comer of third eiubmargimU to 
apex of marginal 305: second submarginal on marginal 325; length (or diameter) of 
third submancinal in nii<M1e about 630. 

Tlie vriKiiimi of the hind win^ ia well preserved, and agrees iu the main with 
Fiesta, ditieritig however as follows; — 

(1.) The transversocubital nervure, instead of being vertical, is obli(]ue, the lower 
enil more b:i.sad. 

(2.) The lower eml i>f the cubitobasal nervure. insteiul of fniliii^^ fo rcai {i the tnms- 
versomediul, gow about 150 ^ basad of it, and the transversomedial is more 
oblique. 

Hah. - Miocene shale.*s of Flori-Hsant {UflW. of Colo. Exped.). On the same slab, 
dose to the insect, is a leaf of Fopulut ksqumrtwci Ckll. 



LenRth about J< mm.; anterior wmg about 7; ahiiomen about 5, oblong; the 
head and thorax were apparently dark, the abdomen pale, with a broad dark band 
near the apex, and indications of narrow bands or marks at the aides of the first two 
segments; wtng:s cl(>ar, nervure.'s dark ferruginou.s. The venation of the anterior 
wings is well fsreserved, and from the form of the laneef)late cell, and other eharacf crs. 
indicatesi a member of the Sclaudriiiut' aa rtastrielcd by Maegillivniy. The rather 
short and broad abdomen, and the much thidcened oosta, bulpng before the stigma, 
indicate the genus .N'(/ ;;f/ru/. The character of the venation may be underj^tood by 
compari.son with .Ma( ( iillivray's fieiires rjf Stnmihicerot and Strongylogasler in i^roc. 
U. »S. Xat. Mus., XXIX, pi. xxlx, hgs. .'>0 and 

Costal region much thickened, the costal oell a mere streak; stigma veiy thick, 
obtuse at apex, deeper iti (proportion to its length than in either of Macgillivray's 
figures; marginal ' •!! ordinan.', fainTinc, the cross nenniro vers* oblique and rather 
urchiHi, m in Slrin.ijylnyaiiUr; first s. m. shaped tm in figure of 6lrongylo(fant*:r, the 
cubital nervure abso strongly bent downwards near origin; t. ro. more remote from 
b. n. than in cither of Macgillivray's figures. 



G«otlpliU haUetina sp. nov. 



Salandzia sapindl n. sp. 
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The hind wings arc partlj* visible, and all that ran be sef^n is quite normal. The 
discoida! cell has a subvertical base, as id the figure of SlromboceroSf not as in Strotiffy- 



logcuUer. 

The followiiig measuranenta of tbe anterior wing are in microns: 

End of stigma to end of marginal eell 2210. 

Upper end of serond t. c. to lowi r end of rroHs-nervure of marginal cell . . 630. 

Lower end of cross-nervure ol marginal cell to upper end of third t. c. . . 390. 

Second a. m. on first diseoidal 410. 

Second s. m. on thinl diseoidal 680. 

Third s. m. on third diseoidal 340. 

First diseoidal on submedian cell 900. 

First diseoidal on second discoid^ 425, 



Hob. — Miocene shales of Floriasant, Station 14, in red shale (Geo. N. JKoAteer). 

The insert is almost touching a leaHtt of Sapinduif. (_ lose to the leaflet 
is a small shell, Planorbis florinmntcmis Ckll. 

This ia the first Sekndriina horn Florisnnt. An nndeacribed Sdmdria 
is said to occur in Baltic Amber. 

ORTHOPTERA. 
CaimobotM tUeni {SeudHer), 

A single tegnien overlaps the reverse of the type leaf of Sambucus newtoni Ckll. 
It i« 33i mm. long n*> presprvw!, but t!io hasv \? lru"kin>j, iind (hp total lenpth would 
no doubt be 35 to 3h mm.; the width near mitldle is h1x>u( 7 mm.; pale, without 
maridngB, but anal margin infuscated. The venation is like that of the recent C. 
fvHgiwwUt but the costal field is narrower apieally (its width only about one mm., 
some 15 mm. from apex): in the basal field the media is clo.-^cr to the radial sector. 
The radial sector sepnruies from radius 27 i mm. from apex of tegmen. 

HtA. — Miocene shales of Florissant ((rso. N. Roh\e«r). Scudd«r's type (Locusto 
mkn9) was a little larger. Scudder^ figure i^ves no idea <A the Tenation. 

DIPTERA. 

FrrCHOPTERIDiE. 

Bittacomorpiia miocenica sp. nov. 

^. Length dx>ut 8 mm.; wing 6i; hind legs about 16; thorax elevated; ab" 
domen strongly davate; as pre8er\'e<l (he whole inseet ii* ferruginous, and there i.i 
no evidcrvf tli.it the legs were hieolorfd: witiiis without evident marking." fa dftttht- 
ful cloud at end of basal cells and a little btnondj, veins ferruginous; venation 
fectly typii*al for BUtaeomcrpha, but second mibniarginal cell about as long as its 
stem (much shorter in B. etaviin s ), ami wing not so long and narn)w as I hat of H. 
danfet (though longer in proportion to body). Length of second submai^nal cell 
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about 1785 ti^cS it» stem about 1616; lower side of posterior cell only moderately 
bent ; end of basal cells midway between base and apex of wing. 

Hab. — Miocene shales of Floiiasant, Station 13 B {Geo. N. Rohwer). 

Among the recent species, this seems to be nearest to B. saekmii. Ai- 

though it is unquestionably a BU- 
tnmniorpha, it is somewhat less 
specialized than the living forms, 
as sljown by the more normal pro- 
portions of wings and body, and 
longer secomi submarginal cell. a. siuacomorpka mi^cnica ttp. nov. 

Needhom (Bull. 124, New York 

State Museum, p. 244) and Handlirsch (Ann. k. k. Nat Hofmoseums, 
Wien, 1909, p. 2j30) agree in recogm'zing the Ptychopteridfe as a distinct 
family. It is divided into subfamOies and genera as folk>ws: 

(1.) Etoptyohopteruue. 

Etoptychoptera Handl. One flpedes. "Oligoeene" of Britidk Columbia. 

(2.) Ply<'li<>ptrTin!r. 

Ptychojfterula Ilaudl. One species. Upper Oligocene of Bohemia. 
Ptlftkoptera Meigen. Kght Ihring tpH^ ive European, three North 
American. 

BiUacomorpha Wf^fw. Four living apedee tn North America; one in the 
Miocene of Colorado. 
(3.) MaeroehOinie. 

Macrochile Lw, One epedes. OUBOcene (amber) of Europe. 
(4.) Tsinydiirinav 

Protanyderus liandl. F. vijho (O. 8.;. Living in California. 

PToUtj^am O. S. P. fitddi O. 8. Living in E. United States. 

Tnnyderii^ Phil. T. pictm Phil. Living in Chile. 

Rndinodirm Hand! /?. ormlis/fimits (Dolesrh.). Uving in Ainboina. 
Minchoderus Handl. M . (urniMiliut {Ci. S.). Living in New Zealand. 

Tlius the group appears to be an old one, represented to-day by scattered 
fragments. 

TtPUUD^. 




Tipula needhami sp. nov. 

9 . Length 20 mm. or a little over; wing 18 mm. long, 4^ deep; eyes 425 n 

apart; wings uniformly grey, not .<h:i<i('cf alnnK Ihe vein;>, with fhr ti>;nfil -liiihf 
brnwnish stiixinntril <pot : abdomen pale reddish, with a meilian stripe and broad 
ublic|ue latcnil itiurk.H; middle feumr 11 mm., its tibia slightly over 11; hind femur 
12} mm., its tibia 13}, its tarsus over 17 (end missing); the following wing<4neaaure> 
ments are in microns; length of discal cell about 1990. its greatest depth IMMl; .stalk of 
spf^nnd pmterior cell .'ilO; Irnptli of first marginal cell 3800; fi»t marginal on lint 
bjisfil 2.StK); combineti depth ul liti.HHb near end 2370. 
HiA. — Miocene shales of Florissant (Gw. N, Rohuw). 
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Dedicated to Professor J. A. Needham, in recognition ot hk important 
contributions to the knowledge of the Tipulidie, In Scudder's table (Proc. 
Amer. Phil. Soc., XXXII, p. 63) this runs nearest to T. emnUwa, but b 
larger, with longer legs» and appears to be distinct. The first marginal 

cell is unusually loni:. Ti;/uhi vviis remarlcably abundant at Florissant, 
and while sonic of the desc ribed species are possibly of doubtful validity, 
the present list (10 speries) will not be nnuh if at all redueod. 

Sciuldfr remarks <in rbr Inrjre proportion of extinrt iifncrn among the 
Florissant Tipuli<i;»'. li i^ i » \n- notpfl. howexer, tliat exitpt tor the evolu- 
tion of distinct spi'< i( tlir ir-'nera cunimon to the Florissant Miocene 
ami ihe present Anu*riiaii fauna have shown no apprct iable advance. 
Thus the fauna has changed by the extinction of certuin genera and the 
arrival of others from elsewhere. 

It would be interesting to compare the existing Tipulid fauna of Floris^ 
sant with the fossils, but unfortunately it is scarcely known. The follow- 
ing species were collected by Mr. S. \. Rohwer at Florissant, and determined 
by Mr. Coquillett: Ilrlohia ktfhridayUig.; Eriopfi ra niliptrra ^>ay: Tricy- 
pkona tit ri pni n ijf D€i»ne; Ftyckopf( ra r^p. \ h&\i^ taken Aifdophilua comatus < 
Doane on Pike's Peak, which is not far from FlorissMit. 

Tipula heilprinl Sritdder.. 

Thr Anicri( an Muiieuin contains :>peciniens collected at Flori&>unt by 
Get)rgc Sternberg. 

Tipulft rlgani Scudder. 

North end ot Fos-sil Stump Hill, Florissant, layer 1(1 (IF. P. CocLinU). 

Tipula cUuda Sntdder. 
Florissant, 1909 (Geo, Sirniberg), Amer. Mus. N. Hist. 

AsiUD.£. 
Taractleut eomtttius sp. nov. 

LtMigth !iV»oiU 9 mm., black, the ali lniiilnal sofiinoiUs with tin- j)o>l)>riur lutlf or 
8omewhul le*« palUU veatrully; leg.-* r:nh«'r robust; \vtii|jrti cU'tir, vciiLs dark. The 
venation is practically normal for Taractieuti oompared with T. octopunriaim 
(Tnui«. Am, Knt. Soc, XXXV, i>l. xi. p. ;{j it differs only \\y the narrow«T stTon*! 
^iuhln!l^^rillaI cfll, wliicli flares only a littli- at it.-* apex, and is tlii r<^ tuif qtiiti ~ul)r<i:nl 
as thetjudof tlirfir.si posterior; als*o, the fourth prnteriortjeemb tobemorci-outraclcd, 
but its lower i>art, along with tlkc anal, ifl iniffi;inic. Ute disMMdal on second pos- 
terior is rather greater, instead of \of»^ than on third poRterior, a feature which Bfrpn 
ifufficiently with Tamctaem, but disagrees with Heteropogon and Pucnopogon. The 
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anterior croas-vem ta 705 ^ from huse of diseal e«U, and 560 from ita apex ; in bving 
beyond the middte of diseal eetl it servos with a little group of genera including 

Turdff :/ us. Hpfr-rnjingnr . Sarojy^rjm' , iVrc. Imt flisagrees with many otlifrs. Tlir fii'-t 
fiubinarginul coll poes more basad than the discoidal, which is another koo<1 character, 
excluding various genera. From the end of the auxiliary vein to the end of the tir^t 
vein ia 1530 ^; from the end of the first to the level of the apex of the wing is 1275. 
Hab. — Station 14, Miocene shales of Florissant. 

The genus Taraeticus to-day inhabits the eastern United States. I 
have a note of the occurrence of an nndeterniined species in New Mexico, 
howevtf . 

While on the Dus\ pogonine Asilulsi', I will udil a cdiiijIc of records of 
Rooky Mountain species to those f;iven by Back in his revision. 

SUnoiiogon hriTULsritfiis \m. Ijis \'t'^'as, New Mexico, June 19 iMartin 

D. Corl.Trrl!). n:i"k oiil.v i:\vt'^ ('rilit'ornia. 

Drroiuitin amidst i in ttiiis L\\ . ( nnunon at HoiilHfr, Colorado, pri > iiij; 
on Apis mrUifi rn litju.stica (Spin.) and Pollsti'fi fiiriaiu,i ("rcs-^. T noted that 
when attackinfj Politics it hekl it "at Itgs length", so that it could not 
Sting, and at an opportune moment thrust its beak into the wasp's tliorax. 

NEMESTRINTDiE. 

Hirmoneurites gen. nov. 

Large robust flies with short proboscis; eyes bare; sides of abdomen tufted with 

hair; venation in most respects like that of Hirmoneura, but with the first basal eell 

rather broadly tnmcate at end. nnH the second i>ost*ri(ir divided into two hv a 
vertical crotui-nervurt*; three i<ubniargiual celk, the third broadly truncate at base. 

Hlrmonturltti wllUttoal tp. nov. 

Length about 20 mm.; very robu.st; width of head nini., of thorax 7, of abdo- 
men near base 7i; abdomen beyond middle rapidly tapering to a pointed apex; head 
and thorax bUick, abdomen dark red- 
dish, udes of abdominal segments with 

abundant black hair; winps about 14 
mnj. long, hyaline with tlark veins; no 

sign of any long probot»cis (a slight ( 




superficial appearance of one is caused 

liy :i Mii.il! gnat, which is placed so as 
to touch the side of the head); eyes 
large, alxiut li uim. aptu-t on fronti 
naked, the facets about the same use vtg. 3. ttirmonturUeM viOiM^ni ip. nov. 

as in If ini.oiu nrti occultator; legs ordi- 

nar>", not hairy, wiiitli of hind femora nejir <»nd nbout 71.5 ju. 

Subcoetta (mediastinal vein) and radius {Umi vein) normal, ending a Uttle over 
1 mm. apart, and the radius about 2 mm. from apex of tring; radial sector (second 
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vdn) as b Hirmonevra, a little curved upwards at end, ita middle aeetioii about 3 
nun., and apicaJ a trifle more; outer radiomedial crOflS*nerinire (separating finit and 
second suhmarpinal cells) pn^ent, as in American H irmovfura (h\\\ not in //. oh^nira, 
the type of the genus), not very oblique (not very diflfereni from that of Hirmoueura 
ndeaniea); cdl between a|>ieal foTka of n»dia (third aubmarginal) broadly tnmcate 
at base, as in //. inlatnica, the cell broader near base than beyond, herein shaped as 
in H. melanderi; mcHin Hi«!nratcd at diagonal vein, the basad poriif>'i nlxdit 220 /i 
btlow the apical (in other genera it m either not dislocated, or is abmt, but is a trifle 
below in H, tfbmtm), hence the first baaal cell is truncate at end and the diacal croH»- 
irein is well defined: upper branch of cttbittis not lii.Nlocatt'd by diagonal vein, but 
Inwrr hranch dislocated nhouf \'\') the bri,'»!i(l section the lower (pr:ic( iciilly as in 
il. obscura); diagonal vein continued to margin, which is indented at its end; cubi- 
tal branches beyond diagonal vein (bounding second posterior cdl) ending septmitely 
on margin (about 340^ apart), but about li mm. from diagonal vein joined by a 
vrriicjil transversa crosi+-vein, the upper branch bein^ dr.nvn into n wide V at 
cross-vein; this encloses an extra cell, mf^t'f^g two between tiie cubital branches 
(evidently normal, being quite the same on both sides); the branchiug of the cubitus 
is not very disUnctly prsserved, but the stem is continuous with the tcppsr branch, 
and the lower is bent downwnrds, i>orhaps much as in Fallcttia fasciata. 



Hub.— Miocene ahaies of Florissant, 1909 (Creorg« HUmberg). Am. Mus. Nat. 
Hist., No. 10244. 



I have used the nomenclature of the venation of my earlier papers on 
NemestrinidflB icf. Trans. Amer. Ent. Soc*., XXXIV, plate xvi), which is 
based on the supposition that the venation of this family is much more 
primitive than has gciirrally been sijppo8P<l. This is supported by the 
occurrence of a Xeuie^strinid in the .Turassi( rocks of Bavaria. Some time 
ago I sought Dr. S. W. Willistoii's opinion on this matter, and while he 
was not in a position to talce it up in detail, his comments are so illumi- 
nating that I take the liberty of ciuoting tii^. Hiey were written from 
the fidd in Texas, tw^ty miles from the nearest pdst office, and of course 
-without books or specimens at hand. 

** I at once saw that if your Nemestrinid vdns were correct they must 
ap{)1.\ to off Dtptera, and that the subject is impossible of proof pro or i-oo, 
for the reason (among others) that the anterior cross-vein and the vein you 
would call the cross-vein are nmr absent in Diptera when there is a func- 
tiontil venation. When I grasped the gnirrnl applicability of the theory, 
it struck inc as not unreasonable. - l)Ut unpr«)vul)le! There is this iniieh 
agjnnst it. the secon<i \ein sometimes arises from beyoiul the cro;s.s-vein 
(.SiraiitHnyiflie, etc.) that is, the cro.ss-vcin coiiuects the second with the • 
fourth. The third and fourth veins may he coalescent {that is, the cross- 
vein obsolete) in the Tipulidie, Bibionid^, Mycetophilidie, etc. The Ne> 
mestrinidte » one of the tery few instances among Diptera in whidi diere 
have been apparent additicms to the primitive venation. Other examples 
are found among the C^'rtidie, Bombyliidse (and Asilidie possibly); every- 
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where eke In Diptera specialisation has been by redueUon** (Litt. Sept. 
17, 1908.) 

The new iq[)ecies is named after Dr. Williston, in recognition of his 
important contributions to the knowledge of the Nemestrinidie of North 
America. 

Accorrlinf; to Verrall's classification, tlie North Amenoan Rhynrho- 
cc})halus roldticu.s Williston would f^o in ycmeMnnti; hut no doulit the 
structure of tlu- mouth-parts is more important in this family than any 
detail of the veaation, and hence we are disposed to adhere to Wiiiiistou's 
generic reference. 

The following key separates the Tertiary and Recent genera of Nemes> 
trinidie found in the PaUearctic and Nearctic regions. 



Proboscis long 1 . 

Proboficis short 5. 

1. Only two flubmaicinal oelb, the outer ndSomediBl cnws-vcin laddng; pn>- 

bohicis projecting anterioffly. (American Miooene) . PolmMm Scudder. 
Three t»ubmarginal cells 2. 

2. Diagonal vein extending to mng-margiQ 3. 

Diagonal van not extending to wing-mar^ 4. 

8. Probosda projecting anterioriy (Pala>arctic). 



Nf mc-^trvius LatT. 1802 (Nmestrim Latr. 1809). 
Probosciij not projecting anterioriy tfloridaj ' 

^tfndioeejAalm siibg. nov. NemMtiinoPiis (type A. rotaHeua Will.). 

4. A short subtriangular cell (between branches of media) adjacent to end of discal 

cell ; lon^itiidinal veins more or less uniting near tifitiK of wing. (8. Europe; 

N. Africa) FaUenia Meig. 

Cell between branches of media open or okieed, but always long; if lonintudlnal 
veins unite apically, it is always the branches of the media or of the cubitus 
with eadi other. fRvisjiia; Persia; N. America) . RhyncliOcephaht.sY'xAch. 

5. Second posterior cell divided into two by a vertical cross-ner\'ure: first basaJ 

cell rather broadly truncate at end (American Miocene) Hirmomuriles Ckll. 
Second posterior cdl not so divided 6 

6. Radial sector ronfluenf with upper hr-uieh of media (ssoond and upper branch of 

third veins confluent). (Spain; Africa) Symmidua Lw.* 

Radial sector not thus confluent with media 7. 

7. Outer rsdiomedial cross-vein absent; anal cdl widely open (Central Europe 

and Tnmscaspitt) Hirmoneura Meig. 

Outer radinmedial rross-vein present; ana! cell narrowly open or rioted (N. 
America, Mim?ene und llecent) . Jlirimfueura aubg. Farasymmidtuf Higot. 

It is a question whether Xt nustrwopn^ and Parasymmicins (in the 
broad sense here employed) should not be regarded as valid genera. I 
give a cbeck'list of the North American species. Those marked with an 

« A flmire loaiMif tp me by Dr. WiUlaton. tabeUed Calax, shows essentially the same 
▼enstloD. but the aeooiul eubnuuvlnal cell to open. wberaM In flymMin irt it to doeed. 
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asterisk are Miocene. It is evident that the family was formeriy much 
more abundant in this country than at present, as more than twice as many 
are known from Florissant as from any single region to^iay. 



Palbmbolus Soudd. 

K H Y N O H* )rKPH A U S Kisch . 

saiktni Willuit. (\V. Stuli'sJ. 
ituimtnu Ckll. (Kansas). 
lolctiruit WilHst. (Florida). 

HlRM«l\KfRITES Ckll. 

*u iUiiitoni Ckll. 



HiRllONEt'RA Mrig. 

da um ( )st on S;»okon ( Texas ) . 

hnrirostris Maoq. (Yucatan). 

psilolc^ Oslt'D Sackou ^.Mi-xicoj. 

flavipet Willist. 

temnn Ckll. (Texas). 
*Viila!niai Ckll. 
*mdandrri Ckll. 
•oecuttaior Ckh. 



STRATIOMYID.f:. 

Nemotelus prisculus sp. no\ . 

Lonntli alxiut nr nearly 10 nini. ; witiK alxttit width of abdomon in nji<l«llt* 
aboul i; hoad seen fruni above tilmped as in A (»w/(7u«, the snout well developed, 
the antenna' |)robably nonnal but not well preserved; eyes bare, 730 ft apart; thorax 
black, with black hair, which is sparse but rather long; abdomen broad, tapering at 
ajM'X ns ifi Xi innfi !u.^. Mai lc. with tlu' al two sririiioufs fcrniKinnns, iio 
uiiirkiiigs vuiiblc, but as ouly frugmentji of the siufuce arc presenetl, tliey aumot 
be positively sud to have been absent; lund legs extending about Ih nun. beyond 

end of abdomen, when held in normal position; 
win(£.s rf<Mi.4i. <iarker about end of costal cell 
and a little beyond; venation esssentially as in 
Hermetia. On the wing alone, I should place 
this in HermetiOt but the form of the head and 
ImkIv are not at all as in Hirtmlin, but agree 
well with Xvmoltlu.s. Possibly the iii>< ft i^s de- 
!jer\'iug of a separate generic uame. In the 
desrription of the wing, the measurements arc 
in microns. Knd of first vein about 1360 from 
end of tipjxT V>r;uich of thinl; end of upper branch of third nb<inf (ISO from end of 
lower branch; end of lower branch of third about 102t) (,obhquelyj from apex of 
wing; discal cell on second posterior about 170; end of anal cell to wing margin 
alMiut 170; with h of third posterior cell toward apex al>out 510. Compared with 
.V. ulKjiiioaua (qf, Verrall, British Fhes, V, p. the following differences are 
apparent : 

( 1 ,) Outer nervures strong, hh in Htrimlia, 

(20 Ttiird vein appnaching apex of wing, the end of its lower branch much nearer 
to :i()ex than to end of fint >'ein. This also agrees rather with Hermetia. 

(3.) Di.scal cell sha]>ed esx iitially as in HermeUOf that 18 more triangular or 8ub> 
jiyriform than iu ,V. iilif/ii.nxna. 

(4.) '1 hint posterior cell sliglaly narrowed apirally, al>«o as iu Utnmlia. 

(5.) Fifth posterior cdl only touching discal at its upper comer, instead of being 
broadly joined with it. Tlie anal, on the other hand, agrees better with A\ 




Pla. 4. AVmolclw* jirt>««lti< «p. nov. 
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uliffittmna, hv'mg very broad. Nemotelus ntgrinu* is even lees like the foeslt 

than .V. iiJifi'inoffits. 

Hab. — Miocene shiUos of Fiorii«<ant, 1909 {(Jiorgt iikrnlKrg). Am. Alus. Nat. 
Hist., No. 10181. 

By comparison with other genera, it becomes e\ i<lciit tliat Hvnm tia 
has a more primitive or less modified venation than Xemotelus; henee iV, 
priscubis may ho re^rsinJed a primitive ineml>er of its genus. The livintf 
genus is a large one, and it may Ix- that some of its si^eeie.s have characters 
approacliiiii,' thf)se of the f»)ssil. Ximotilu-f canfuh'uifi.f I,w. occurs in 
('oK>ru(lo to-day. In New Mexico I have taken A', canadcnsut Lw. at 
Albuquercjue, and .V. unicolor Lvv. at Lus \\'gas. 

N. prucitlus » the first Stratiomyid to be described from the Florissant 
shales. It has no resemblance to the Green River (Eticene) species de- 
scribed by Seudder. Meunter has described a genus Hermcfiella from 
Baltic Amber, but it b not at all like either Hermetia or the fossil now de^ 
serif)* I Except for the antennte, Meunier's genus appears to resemble 
the Beridime. 

BOMBYUIDX. 

Padiyiyitropua coiid«iim«tus sp. nov. 

Abdomen dark foloro<l. about 10 mm. lon^. 3 w'ulv, TninutHy hairy, the hair at 
apices of la.st two «,'ginent» quite long; dorsal hclerites of all the jieginents except the 
tvro last produced anterolaiemlly into rounded kibcs, which are very prominent 
on the anterior segments, and beeome less so ixxsteriorly, the result being that the 
sides of the abdonien, seen from above, appear eoarsely obtu.sely sermte (in 
rohwcri the lateral anterior corners of the first three segments project); iund femora 
stout and hairy; wing about 8| nun. tong, hyaline, nervures ferruginous; venation 
.similar to that of P. rohveri, except that the upper branch of the third vein h strongly 
elbowed, without allowing any sign of n ero^ss-vein to seeond, while the nnnl rrll is 
closed about 120 m from the margin, atul the firtit posterior about the same disltuiee. 
The anterior eroM-vein is 935 m from apex and 1410 from base of discat cell. The 
rock is l)nik< ii so that the head and thorax are lost. 

Hab. — Miocene shales of Florissant, Cokirado (Univ. of Colo. Exped,). 

• 

In Verrall's arrangement this falls in the Toxopliarinie ratJicr ilum the 
Systropinse, on account of the hair on the abdomen. In WilHston s tubie 
the genus runs to Doliehomyiat from which it is quite distinct. In having a 
closed anal cdl and only three posteriors it agrees with 7o.topAoro, but it 
is otherwise different, having a closed first posterior and only two sub- 
marginab. 

It will be useful to give a key for the separation of the Florissant Bom- 
byliid genera. 
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First posterior cell doeed; only three poiterior odb . . PacAysyilrofiiM. 

First posfrrior r-»>ll ojw»n 1. 

1. Three posterior cells; two submarginals Melatidcreila. 

Four posterior cells 2. 

2. End of second vein it.s most apioad ]K)lnt ; two .«.uhin:irKliuil<) . Lithocosmus. 
Eiiil <»f scc(iri<i vein not its most Hpiciid jM)ini, thr vein Ix-nding nver apicftllyf 
80 that ita outer angle with wing-margin is lc88 than a riKht an^le ... 3. 

3. Upper branch of thud van elbowed, without any projecting stump 

Megaeotmut. 

T'pjMT hrrinch of third vfin anplrd. with a projt^rtiniJ stump . Ahpiflnphnrn. 
For a tabular statement of the dififercnces between the last two, see Bull. Amer. 
Mu8. Nat. Hist., XXVI, p. 10. 

CRUSTACEA. 

OSTRACODA. 

Cypris floriisantansii sp. nov. 

Shell about 850 1* long and 510 deep, or sometimes rather largw; surface minutely 
grnnular; shnpo nrnrly [i5 in C . n'rent. Similar to the European Miocene species C. 
fnba Desm., but not so long in proportion to its depth. (I have seen (Eniogeo 
material of C.faba in the museum at Constance.) 

Hob. — Miosene shales of Florissant, veiy oommon. Now described from qied* 
mens on the type case of Indutia e^fpridu. Am. Mus. Nat. Hist., No. 10100. 

This is the only Crustacean known from Florissant. I have had it for 
a number of yean, but did not publish it because I had sent specimens 
Mr. R. W. Sharpe, and hoped that he would prepare an account of it. 
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Arttelo ZXVI.— TH£ PH\'LOG£i\Y OF THE FELIDM, 

By W. D. Matthew. 

Fossil im-uibers ot" ihv vnt family have Ihh'u fouiul in ull ihe priii* ipal 
horizons of the Middle arKl i^aler Teriiary, aiui in the Pleistocene. Same 
of them equal or exceed in size the hirgest living species; none are smaller 
than the modem domestic cat. The great majority, including all of the 
more ancient species, are distingubhed by greater or less enlargement of 
the upper canines into long curved and flattened tusks. These are the 
Sabre-tooth Tigers, well known to popular science. True cats in whidi 
the upper and low tT canines are of nearly equal size, are not known as 
fossils imtil the riicK cnc. 

The ohlest of the Machivrodonts or .Sahre-tooth Tigers are found in 
the Ix>wer Olif^ocf-nc of Kuropr and North Aniericn. In hnth rotmtries 
these oldest fonns are coniparuliN t laiirc animals, ranging from leopard 
to lynx size. an<l are clearly divide<l into t\\() series, one with very long 
hut slender canint's, protected l)y a deep llaagc on the lower jaw, the other 
witli shorter canines and much less flange on the jaw. The best known 
member of the first series is HofiophaaetUt of the second Dinictia, both 
represented in American Museums by several complete skeletons and 
many skulls from the White River and John Day Oligocene. The Euro- 
pean genera Eu»milwi and JElurirHt are closely related to the better known 
Amcri'-an forms. 

No Eocene carnivora an- known from which either of these OH^orene 
Sabre-tooths can l)e jlerive<l. Their supposed derivation (Wortman, 1S92) 
from Pal<mnidit (lyower Eocene) thrniijjh .Eluwihvrhim fNTiflflle Eocene) 
has been shown (Mfitthew, 1900) t(» Ix- t-rrnneous, ."Ehiroflirriiitn being 
founded on the milk dt-ntition of Patriofi I is, which like I'alaotiidU, is a 
member of the Oxvienidie, a famih of C retnionts in which the camassial 
specialization affects a different pair of teeth ('mj from tlie pair involved 
in the specialisation of all modem carnivora (^,;). The earlier derivation 
from Oxyama itself (Cope, 1880) is invalid for the same reason. Proaittrut 
has been regarded by some authors as representing an early stage in the 
stractural evolution of the cats, but it is less ancient than Hoplophoneut 
or l^iniclh and therefore of no L'rru tic significance, and is furthermore 
probably rather of Musteli<l than Felid affinities. 

The successors of Dinirtit and Uoplophomuft in the Upper 01iL:occne 
are yimrams and F?/v»n7//,v, closely relatr-d to their prcdccc^ssors, with 
somewhat more specialized dentition; but in yimracus tlic upper canines 
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are shorter than in Dinietu} In die Miocene, Pwudedunu* and 

< 

MachcBrodus are the probable successors; both genera are imperfectly 
known and chiefly from European specimens. In the Pleistocene of Xortfa 
America,' and in the Pliocene and Pleistocene of Europe, we find true 
cats of the ^enus Fdis, and gigantic and highly specialized sabre-tooths 

of which Smilodon is the he>t known representati\ p. 

AYhilf the flrri\atinn of tin- ^vvni Pleistocene Siihre-tooths from the 
Oligocene HuplDpltnih u.s has lu't-n ^^enerally arrppttnl, the exact n lai ion- 
ship of the le>s spcciaHmi series ot" priniidxe s^itbre-tooths representtni by 
Dinidiis, lias not 1 think l>een correctly appreciated. They have been 
regarded as early stages in the specialization of the sabre-tooth series, 
while the true cats have been derived from undiscovered Oltgocene Feltdie 
with normal canines. The evidence appears, however, to indicate that the 
DimcH» phylum led directly into the modem Felide, the canines having 
reverted from the almost unique macharoclont specialization to the normal 
type of carnivorous mammals. The series Dinidk-SimromU'Pteuda- 
lurus-Fi lU are in direct succession, structurally antl geologically. 

The difference in lengtli of canines between the Dinirtifl and Hoplo- 
phoneifl spri*^ of sabrr-tonths is corrclatrd with u large number of well 
markwl and constant (hstinrtions in the structure of teeth, skull and skele- 
ton. In every one ot" th(se characters the Dinictid series agrees witli the 
true cats or is structurally ancestral to them; while tlie Iloplophoneid 
series aipwes with the great Fldstocene salMr^-tooths or is ancestral to them. 

I. The dentition in the two series is as follows: 

Felis "it'i';.'',' Smiiodon li'i"!"/.) 

VscudaeJurus a.V i Machaerodus 

» . ■ 3.1.4 :1.1 , 1 3.1.1' 3.1 

,\ iiiirarus 3.i.:t.:>.j.l J i Optophone 

Carnmsial SjHTiaiization aiid Molar Ikduction, 

II. The construction of the camaasials affords a ready means of dis> 
tinguiahing die two series. In J)inicH$ and its successors the two principal 
blades of the upper and lower camassial are s^tated by a deep, sharply 



> Archcclwu* U not g«nericaUy •«p»rablo from Simratu*. auct. J. C. iVlcrriiuu, 1006. 
Po«onMf«n I reKUd u a distinct mibfmMii. 

t p q',r;lr'4fntalui> (tjpi') of tllO ^T)rMI<^ ^flOCfllC (SanSEIl) of KuropC. P. mtrrpiduii of 

tlic l-ppi r ;iti(i P. up. iH./d-r. of lh»' Mi liltc ^ti<ir<'nf of Xortli Amrrica, but exclusive of 
eiiu-an: o| the PhosphoriU-s. which I iffi r to .Utiinrlt*. 

* Ftiu hiUuHut Of tbe North Anwricau PUoc«n« (Blanco) is not g«n«ricaUy <ie(«rnilnable 
ac the dentition ia unfcnoirn. The iain« remark applioB to all other recordad oocurranoea of 
FttU in the American Miocene or Pliocene. 
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cut notch, identical in wi& that in all modem felines. In the Hoplo- 
phoneid series the notch in the upper canu»sial is shallower, and the blades 
more n curly continuous. 

In the 1^>per camassial of Din id is the external blades are rom posed of 
two cusps (paraconc anrl metacoiie), as in the Canidie and MustelidiP and 
most pritnitivf carnivora; xhvrv is also a distinct internal cusp (protoconel. 
In tlic successive stiiges a Uiird antero-external cusp (parastyie) is developed. 




Fig. 1- Cnmasslals of Fi'linf«? and Mnrliifrodonts. A, Diniclin; B, Hoplophontut', 
C W*Ua\ H. Smtlotl,>n. All luitural size. I'pper carnassiala: mr, mplacone: pa. paracone; 
p«. paratityli'. Lower camassials: me'*, nietaconld; pa'', parucunid; pr^. protooonM; 
<a<', taloDid or "tieel." From iho spedmeiis lUustntted la Figs. 10. 13. 12. and 15. 

rudimentary in Paeudadurua, distinct in Fclis, while the internal cusp 
becomes less separate, although still retamed. In Hoplophonem we find 
in addition to the two principal external cusps, a small antero-external 
(paraslyle) which devdops to large siae in MackaroduM, and in SmUodm a 
fourth external cusp is frequently developed in front of it; but these cusps 
are always more closely connected with the paracone, forming more of ft 
continuous blade, than in the Dinidis-Felis series. The inner cusp b 
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always vestigial or absfut ia the Hoplophoneus-Smilodon seriei», ul though t 
tbore is usually an inner root to the camassiaL 

The lower camassial of Diniciis has a distinct heel and usually a vestigial 
metaconid. In Nimrama (and J^urietiM) the metaconid has entirdy 
dbappeared but the heel is still distinct. In P»eudtduru$ tiie heel b vesti- 
gial> and it has ^tirel y disappeared in F^li», Dinictu has also a vestigial 
1112, minute to absent in its sucjcessor Xhnrams, absent in the latt^ r stages. 
Uopl/ophoncus has a very small \'estigial heel and metaconid on the lower 
camassial, Init no m-*/, this heol and metaconid have vanished in all the 
later stages of the niaclia-rodont phylum. 

Till- upper molar is reduced ia bf»th scries pari passu, from a fairly 
well lit s loped transverse cutting tooth to an oval vestigial tooth of verj' 
small size. 

III. Pnmeiar B^Mtdion. The mere enumeration of the premolars 
falls to show the real differrace in the premolar dentition of the two phyla. 
In the Dinktid-Feline phylum the essential functional premolars are two 
of subeqnal siae in the lower jaw, and one large premolar in front of the 

upper camassial opposes tliem. In the Machierodont phylum there is « 
but one large premolar in the lower jaw and a small premolar in front of 
the npprr camassial. The remaining premolars are vestigial and succes- 
sively disappear. 

In the Diiiictid j)liyliiMi, J)' is ve.stijjial or al)>eiit in I)i>ni h.'< and \imrucus, 
alisent in I'si ndnUinis aad /V//"*. is small in Dtniciit, vestigial in iVim- 
ranis and P.s, uJalanus, vestigial or absent in /■< /<>. is vestigial in Dinic- 
tiif, vestigial or absent in Ximrarus and Psrudwlurws, absent in Felis. 

In the Machvrodont ph\ hnn, p- is vestigial or absent in Iloplophoneus, 
usually absent in the later stages. Ft is small in HopfopkoneuSt vestigial 
in Maehwrodm (absent in the later species), usually absent in Smilodon. 

IV. Proportions of the SkulL Dinieii* and its successors have through- 
out the characteristic feline outlines and proportions in the skull. The 
frontal region is high, the •x-eiput rather broatl and low, the basicranial 
region wi<le and flat and nearly in a plane with the pal.ite; the glenoid 
artieulations nn- nearly in a jilane with the l)asieranial surl'ai e. When 
viewed witli the alver»lar U(ird< r> in tiie hori/ontHl plane the skull is u-ually 
highest at the frontal region, sloping downwards towards the occiput and 
muzzle.^ 

In the Hoplophoneid ph\ lum the skull, when oriented in the same way, 
is highest at the occiput, with a convex downward slope from that point 

' In tho arcoijijmiiyiiiu l^^a«i^^^s ihr skull* aro n'TtTrprl to a liorizontal |>lanr passing 
ihrougti Uie prem«xUtar>- btirdtT awl xhe gietiulii articuJations for Uie tower Jaw. This to 
AppraxlmBtely the pteae of the alvcolv tMrdert and or the hird paUte^ 
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Fig. 4. SkuUfl of Fellnos uid Mactuerodontw- A, Dini<Ut and Hoplopkonw, B. 
Simraiut Mil Jfa«A«rotfu<; C, l^du Uld 5iii<l«dMk* 
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to the nasals. The condyles and basicranial region lie in a consideraUy 

higher plane than the palute, and the glenoid articulations are much below 
the level of the basicranial pUine. l^e occiput is comparatively high and 
narrow, the condyles very prominent and convex, and their facets con- 
tinued forward upon the inferior stirfare of the basieranium. The '/ytjo- 
matic arches arc iinicli .shorter tliaii in the l)inicti«l-Feline phylum and are 
widest at the glenoid articulations. The brain^ca^e i» relatively much 
smaller. 

V. DetAnpment of the Mastoid Process, In Diniciis this process is 
dbtinct and prominent, but small. In iiimrams it is less prominent. 
In Pseudalurus this part of the skull is unknown. In the modem cats 
the mastoid process is merely a small convex rugosity. On the other hand 
in the machserodont series it is at 6rst, in Hoplophoneus, of larger sise than 
in Dinictis and more protninent, but similar in form and position. In 
the successive stages of Mackmrodus and Smilodon it progressively increases 
in size and prominence, encroaching; and projecting' more and more towards 
the postglenoid pmcess, and reaching its inaxiinuiii both of size and of 
distance in front of tlic occipital condyles in Sniiloildii. 

The (ic\ ('lo[>jiK"nt of this process is directly (lci)cntlent upon the greater 
or less size of the civ ido- mastoid muscle, whicli originates at the tip of tlie 
mastoid process and is attached to the anterior border of the clavicle. 
Closely associated with this muscle in function is the stemo-mastoid, origi- 
nating upon the postero-lateral exposure of the mastoid bone and attaching 
to the anterior end of the sternum. The function of these muscles is to 
pull the* head forward and downward upon the neck. In the cats they 
are quite small, and tlieir leverage, measure<l by the distance of the mastoid 
process in front of the occipital comlyles, is short. In Smilodon the scars 
of their origin, the clcidn-inastoifl upon the tip. the sterno-mastoid upon 
the side of the mastoiii |)ro( c>s i the oriirin of the nniscU- having apparently 
moved downward and forwunl along tlie mastoi<l exposure) shows them 
to have been (1) enormously powerful muscles, with (2) nuich greater 
leverage for direct downward movement of the skull than in the cat. This 
enabled the Sabre-tooth to strike a (1) tremendously powerful, (2) quick 
downward blow with the great canine tusks. 

Coordinated with the de%'e]opment of the stemo-cleido-mastoid muscles 
is a corresponding development of the scalene muscles of the neck» passing 
from the transverse processes of the ccrvicals to the fewer ends of the 
anterior ribs. In the Muchierodont series the origins of these muscles are 
IWOgressively enlarged, as indicated by the transverse processes, whicli are 
progressively converted into long stout spines, directed backward, down- 
ward and outward; in tlie feline series they arc progressively reduced* 
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the tmnavene prooeaaes reverting to tlie normal type (rf a thin flat plate 
of bone. Usually these scalene muscles chiefly serve to draw the ribs 
forward and upward and so expand the chest; but in combination with 
other body-rauades they would equally serve to pull the neck downwards, 
and this I take to have been their chief function in Macha*r(Hlont.s. 

VI. Baneranial Ckaraeten. Both Dinidia and Hoplopkoneut have a 




Klg. 5. Fiftli ciTviciil v(Tt«'I)ru in Fclini'^ and MachnToiioiits. 1, />iui,/is: 2. 
3. Hopiophontuf, 4, Smilodon. All onc hulf natural size. T, transverse process; i.~L. 
lalMor laadna. 

number of important features in the liasicranial region, in which they 
differ fmui eithtr Smilwhii or the modem felines, and approach the more 
genernli'/fd or primitive caniivora. 

1. Tin- coiulyiur foranitu i.s always, and the carotid cnnal generally, 
wholly (ii.^iinct from the posterior lacerate (jugular) foraiiieu. 

2. An alisphenoid canal is present. 

3. A postglenoid foramen is present. 

4. The paroocipital process is directed backwards and free from the 
' tympanic bulla. 

o. Hie tympanic bulla is never completely ossified. 
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All of these are features characteriattc of the Eocene Creodonta.' Some 
of them are retained in one or another group of the modem camivoia. 
AU of them are lost by the Pliocene, Pleistocene or modem cats and Machse- 
rodonts. 

Upon these primitive hasipraiiial characters and upon additional primi- 
tive rharartprs nhservahle in the skeleton Cope bascfl his family Nimravidce. 
His ( liararierizaliori of them a> False Sahre Tooths shows however that 
he (lid tiol regard them as constituting sinij)ly a {)riniitive group t'roin which 
both felines and maeluenKlorits are derixetl — the view taken here of 
their relations. 

The basicranial characters of the four gmera, DmieUSf Hoflaphoneua, 
Fdis and Smilodon, are contrasted in the accomfMUiying diagram. It is 
singular, ia view of the very mariced and profound basicranial distinctions 
between Smilodon and Fdis, and the importance which has been attached 

to this region of the skull in the dassifiration of the carnivora, that there 
shouh! he so few published figures or descriptions and such slight reference 
to tiusc ( haracters in th6 later Macha;ro<lonts.* The magnificent series 
of skulls and •skeletons of Smtlorfon recently ohtainerl near Los Angeles, 
( aHfornia, all'orils opiiortnnity for an ade(|uate murpliolot^ic and adaj)tive 
.study of this unitjue ami remarkable ciirni\ ore. On ihi.s account it is not 
advisable at present to give any detailed <li.scussion of its peculiarities. 
It represents a high)}^ .specialized condition derived from the primitive 
''Nimravid" type, paralleling the true Felines in a few features, wholly 
distinct or divergwt in others. 

VII. Lower Jaw. The coronoid process is of moderate height in 
Dinicti.t, progressively higher and more recurved in Nimramu^ Pseudcslurut 
and Filis. In Hojjlophouvu« it is much shorter and smaller, and prog- 
ressively further redueerl in Muchwrotlm and Smilodon. These clianges 
are directly correlated with the reduction and outward twisting of the 
angle, and with dianucs in the articulation of the jaw nUoiring (i proyrrs- 
sln ly wider g<tpi ia the Macluerodout pliyluni, corrc-ijoiiiiiiig to the elonga- 
tion of the canine; while in the I-'clinc phxluni tbr pipe is progressively 
retiuccil and the articulation of the jaw is strengtheneil and tightened, 
to enable the upper and lower canines to bite powerfully m opposition. 

■ 

> S«.> Matthew. 1909. Carnivora and Iiwoctivora of Uio BiidKer Basin. Meiu. A. M. 
N. H.. Vol IX pt vl. 

-' l ldMi r Mi'.ar; nii.! Burnu'i.sHT ri'fcT to tin m uiiIn In ;t wry slight and suin rrii ial wax ; 
Wliigr makt-s a wjim wlmt iiiori' drfliiltc rff«T('ni'»> w tlie ixfuliar mastoid K|H>ciaUzatloti; 
but nowhere do 1 tlnd any n-rcronor l<> tlio i>ivuliar form and i-onstructiori of the bulla, ciulte 
unlike Felu or any of the Uvlng iEluroida. and evm morr* unlike the Arctolda. Tho inckisfon 
of tl)l» Renu« In the jEluroldM makea ft aecenary to modify (Ue deBiiltloa of the group very 
materially. Yet there seenu to be no doubt that li« alllnittoK ik« roally with JBIaroldeft. 
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Fig. 0. nasicmnlal region In Felines and Marhmrodonts. A, Dinictis. X i; B, 
Hoplophoneu*. X i; C, Feiii. X i; D. Smiiodon. X i. A*, c, alisphenold canal; c. c. carotid 
euial: «./„ ooodylar fomiMa: /«. r.. fcnostrm rotunda: /. /. fbramen lacenim mediua; 
/. L p., foramen laccrum posterlua; /. o., tonaam ov»le; m: p. mastoid proows; pa. p., 
pikrooclpital Iprocotss: p. e. /.. p<wt«lenoid fbramsn: «. /., ttylODiMtold fbrsmfln; l.-hy., 
tynmanohyal pit. 
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PIr. 7. KHine serif's, lower Jaw. A. Dmiciit, No. 8777. Middle Olij^ocenc; B. .Vim- 
No. I pp( r ( m i nc; C. MmratuK. No. 12SS2. I^owcr Mioceiti': D. I'<,n(ia- 

fury«. No. IQUW, l pp«r Mloccao; £. #'c<t«. No. 11U82, K«c«nt. AU two-ttairdji naturtU sUec. 
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Vig. S. Mjicha-nKiuul striis, h)wer Jaw. A. Hnpltjphntu ui. No. Xi. Ullgocfiio; 

It, M<i;:hrtr,><iui pulmi<lt»» ititUT Killinl and HruhM Miocene: O. Jtf. mtgaitUmm (after 
BluinvlUe^ Plioowie: D. Smilodon, No. 14940. X i. PlebHooene. 
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The lower canines are progressively larger and more powerful in the 
fdine phylum, piogreasively smaller and weaker in the machterodont 
phylum becoming functi<Hially a part of the incisor series. * 

In considering the significance of these peculiarities in the form and 
relations of the lower jaw, we may call to mind a few points in regard to 
the action of the principal jaw muscles. 

1. The temporalis is the most powerful jaw muscle iti rarnivora. It 
originates from the sacrittal ami oc'cipital crests and surfat <■ of the hrain- 
case, and is attached to tlic tip and upp)er part of the coronoid j)rocf.->.s. 
Its aetiuu is to close the jaws, and it is most etfective when the jaw is 
widely gaping. 

2. The numeter is the principal jaw muscle in anunals with grinding 
teeth, but is of less importance among the camivora. It originates on the 
zygomatic arch (also in front of the arch in rodents and unguhites) and is 
inserted upon the external side of the jaw below the coronotd process. Its 
action is to close the jaws and it is most effective when the jaws are neariy 
closed. • 

3. The picrifgoid muscles originate on the inner and outer side of the 
pterygoids and adjoining parts of skull and are inserted on tlif inner side 
of tlie angle of the jaw in front oi and below the condyle. Tiu'v also serve 
to vU)M' the jaw, acting mainly with the masseter. Imt with shorter leverage. 

4. The digastric at laches to tite paroccipital process of the skull and 
to the inferifir bcwdw of the lower jaw bdiind the s^ mpb^ sis, and serves 
to open the jaws. 

An inspection of the relations of these muscles shows that in thesabre^ 
tooth tigers as compared with true cats: 

1. Owing to the height between occiput and glenoid articulation, 
and the short low coronoid process the temporalb was a much bnger muscle 
with much less leverage. 

2. The shortness and po^icrior position of the zygoma, and the weak- 
ness of its ;uiteri»>r part, and the more inferior and posterior position of 
the inass( t<'rie fossa, indicate Umt the muiitieter was relatively weak and 
its leverage small. 

3. The shortness and outward twisting of the angle increases the 
length, while decreasing the leverage, of the pterxgoid muscles. 

4. The relatively high plane of the basicranial region and the down> 
ward projections of the glenoid region, with the backward direction of the 
paroccipital process, serve to considerably increase the length of the digastric 
muscle, and to enable it to act more effectively when the jaw is very widely 
gaped. 

It will appear therefore that the muscles whidi dose the jaw were of 
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greater length and less lev^age in the sabre-tooths than in normal camiv- 
ora, and this is especially true of the tempmalis whose chief efficiency is 
whm the jaw is giving widdy. It is a well known and obvious fact in 
animal medumics that musdes of great length and small leverage permit 




St-nt 




Fig. 9. Smilodon vaA F<U». Diagraai to tbow Uie reiattons of certain miMctM. C/.-a».. 
<lB hloin — toM; dig., digastric; ma*.. maMeCer; «r.-iii.. stcmomaatold; itm.. tmtpoittUa. Tha 
I are tme-ftninb natural size, the cama ipednuni shown In Figs. 12 and 15. 
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an extensive lange of motion but lack power; while short musdes of greater 
leverage are more powerful but limit the range of movement. As a result 
of the peculiarities cited, the same amount of stretching in the muscles 
which dose the sabre-too^ jaw would permit of a much wider gape than 
is possible in normal carnivores. We see also that the digastric could 
draw the jaws much wider open hefore reaching its limit of contraction. 

The jjape of the jaws is also Hniited in normal earnivorn hy the projec- 
tion of the angle, w liit li strikes aLraiiist the posterior .surface of ilie post- 
glenoid prtK-ess with any attempt to open the jaws heyuiul SO to 90^. 
Hut in tlie Sahre-tooths the outward twi.-jiing of the angle prevents its 
interfering in this way, and the juws nniy be swung backward to loO", 
when the condyle begins to lift out of the glenoid fossa. 

A further adjustment in adaptation to the wider gape of the jaw is 
seen in the prominence and convexity of the occtiHtal condyles. This 
enabled the head to be thrown farther back on the neck than in modem 
Pelidip, enabling the jaws to gape wider without interfering with the front 
of the neck. 

Many other adjustments would inik'ed be nece.s.sary in the soft anatomy 
of the head and neck, to permit of the e.\treni<^ w idth of pipe necessary for 
the ])roper operation of the great tusks of tlie Maelueroditie series. But 
iuasjuuth a.s ail the adjustments which would lea\t' clear traces in the 
proportions and constnietion ol (he skull are shown to have been present, 
it seems a safe inference that tliose which would not leave such traces were 
likewise present. 

VIIL Proportions cf the Hndn. In the Dinictid series the limbs are 
proportioned much as in the modem felines. In the machaerodont series 
they are much shorter and more robust, approximating the proportions of 

Smilofhn. 

IX. CouHlruriloii of the Fed. In the primitive nienibers of both series 
the fore atifl liind feet are fun* tionally five-t»)e<l. in Dinirttjf, however, 
the inner dii^it is pro|M)rtionally more slender than the others. <<sp(f ially 
iti the hind foot. In .\' imrarun the reduction of the inner ili^'ii of the hind 
foot is ( arrieil a little furtiier; in Pseudceluruit the eon.siruci u>ii of tlie feet 
is not kiumn; ia Fvlis the inner digit is vestigial in the hinil foot, large 
but short in the fore foot. The Machim)dont phylum, on the other hand, 
retains the primitive pentadai tyl constraction even in the hind foot, and 
in the fore foot the first digit is relatively stouter in all members of the 
phylum, and progressively so from Hoplophonnu to Smilodon, 

X. Vertehrat Ribs and Tail. Both J)inictij< and HopSophomuit retain 
tht |)i !rnitive proportions of small dorsals, short ribs, long flexible lumbar 
region, long and heavy tail. In the modem cats these proportions are 
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ivewrved to a \ arying octent; the tail is never so heavy, and may )>e long 
or short; the ribs are somewhat longer. The latest of the MaduBrodontSf 
Smilodon, departs much farther than any of the true cats from this primitive 
type, in the long and somewhat flattened rihs, the short and relatively 
small hnnbars. in(n('ating loss of flrxihility in this region, and in tlie irreatly 
reducefl tail. cornparal)le to that of the bears. !fnp!ophonni.t shows no 
especial approach towards tliis type in comparison with DinidU, an<i in 
Mach(Brodu8 the skeleton is imperfectly known. 

Thm are niimeKnu details in the oonstnictioB of skull, jaws and skeleton 
whidi might be adduced in further support of the relationships here ad- 
vocated. But the features noted appear to be &e most important and to 
alford adequate evidence that DmielM and HofiajAanew should be regarded 
as the earliest known stages of two divergent series, one terminating in 
the true cats, the other in the great sabre-tooths of the Pleistocene. 

ADAFTATEON of the two FttTLA. 

I suggested some years ago (1901) an explanation of the use of the 
aabre-tooth canine, regarding the aiamal a^i adapted to prey upon the 
thick-skinned, slow-moving pachyderms — riiinoceroses, suillines, proboscid- 
eans, etc., which wefe the dominant herbivora of the Tertiary period. 
The elwgation of the canines was regarded as adapted to pierce the thick 
hides of these animals, the method of attack being to strike the head down- 
ward with the mouth wide open, and to rip or gash die prey so that it 
would bleed to death. 

The evidence then ^ven in support of this explanation appeared at 
the time to be sufficient, especially as it could be readily verified and ex- 
tended by study of material and figures accessible to most students of 
fossil vertebrates in this country and in Europe. I do not know how 
generally it has been acceptt'd, but some subsequent writers apparently 
hold to the old view that the Machterodonts used their canines with the 
mouth shut, and that tiicy became extinct because they could not open 
their mouths wide enough to eat. lliree eminent authorities (Herluf 
Wtnge, Max Weber, O. Abel) have questioned the correctness of the present 
theory, on the ground that the necessary gape to give play to the canines 
would cause too great a displacement of the muscles and other pnvU to 
be admisvsible; but none of these writers appears to have considered the 
proofs which I gave, that the jaws were especially and peculiarly adapted 
to permit th!^ eytreme gape without any undue <Hsplaceraent; nor have 
they oifered any other pvplanation of the various data adduced in support 
of my hypothesis. The structural data are more or less fully restated in 
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the preceding part of this paper. I may add further certain environmental 
data which accord with it 

As already noted, the dmninatit and abundant large herbivora of the 
early and middle Tertiary were of the ^rpe which were grouped together 
by Cuvier as Pacliyderms — thick-skinned, short-necked animals, powerful 
and well adupfrd f >r fiphtitip, but not swift footed. During the later 
Tertiary such iiiiiinals as the various typrs of ruminants and the liorses 
became more and more ahundaiit — - Ujin Nkinried, long legged, slender 
necked, well adapted for speed, but much leas powerful or well armed tliaii 
the pachyderm type. Meantime the various phyla of pachyderms in- 
creased in sise, strength, and defensive annor, but dropped off one by one, 
until now there are only a few survivors, the rhinoceroses, the elephants, 
tapirs and pigs, and these mostly of limited geograi^ic distribution. 

Now the larger cats pfey upon the larger ruminants, and smaller cats 
upon small ruminants et al., and their usual method of attack is to fasten 
on the back of the animal Mid bite through the neck until they break or 
sever the backbone. They are not fitted to. and do not, prey upon such 
animals as the rhinoceros or the elephant. The j^reat i)achy<lerms have 
in fact no carni\()roiis enemies and are kept in check by other means, 
which are evidently more efficient. 

Now if tlie theory here advocatetl of the u:se of the macluerodont c-aiiine 
be correct, the sabre-tooths were peculiarly fitted to prey upon large pachy- 
doms, whidi were wdl able to protect themselves from other camivora. 
Instead of attempting to break or bite through the neck, they would gash 
or rip it until the animal succumbed. The eariy felids then, which were 
all comparatively large and very well armed for attack, were presumably 
specially adapteil to prey upon the early large ungulates, and were all 
sabre-toothed, as these were mostly of pachyderm t.vpe. ^Yitll the rise and 
dominance of the large li^ht limbed ruminants and horses some of these 
early sabre-tooths were correlatively adapted into the modern type of 
felines; while other sahre-tooths, as the snr\ i\ ing i)achy(ierm phyla became 
larger, thicker .skinned, and more powerful, becarue progres5i\ ely larger, 
more powerful and developed longer and heaxier weapons to cope with 
and destroy them. The final extinction of the Machterodont phylum was 
probably largely conditioned by the growing scarcity and limited geo- 
graphic range of the great pachyderms; but other factors must also have 
been concerned in it 

Another object in reiterating this discu.ssion of the use of the Macha - 
nxlont canine is to protest against the use of Swilodan as an example of the 
extinction of a race through over-.sperialization per sc. That o\'er-spe- 
ciaiization can cause a race to be unable to adapt itself to a change of 
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external otmditions or envifonmoity and thus lead to its extinction, will 
be admitted by everymae. But that a race can continue specialising in 
some particular directbn beyond the point where the specialuEation is of 
use» and so far as to cause the actual extinction of the entire race, the en- 
vironment remaining unchanged, appears to me utterly impossible. The 
moment the harmfulness of a character oufbalaru cd its us(>fulness, a process 
of elimination must needs set in, wt-oding f)ut the in(li\ iduals in wliir h thv 
charHCter was mostly hifrhly develoi)<'<l. If siirh a tiling as moinentutn 
in evolutionary progress exists, this pruct^ of ehininatiori would act with 
more and more severity, in eomhuiing the action of momentum in evolving 
a character to a noxious degree, with each successive generation. I cannot 
believe that sudi a noxious character oould be developed to the point of 
seriously reducing the expectation of life of the individuals in whidi it 
was present, much less of being the direct cause of the extinction of the 
race. Those who have advocated thw, to me impossible, theory have re- 
peatedly quoted Smilodon as an example in support.^ In point of fact, 
as we have seen, the immense development of the canines in this animal 
made them highly cfTicient weapons for a particular mode of attack and 
was an essential element of its success in its especial mode of life, not a 
hindrance or bar to its survival. Whatever may he thouj^ht of the the<iry 
of "momentum in evolution," Smilodon cannot be used as an instance ui 
its support. 

G&dogicai and (JeographiccU Distribuiion of the Felida:. 



Rxccirr 




Fdit, E., N. A., S. A., Aa., Af. 




Upper 


FeU», E., N. A., 8. A., As. SmUodon, etc., N. A. 


Plbistocbnb 


Lower 


FeU9, E., N. A., S. A., As. 

Machcnodua, E., Smilodon, N. A., S. A. 


PU0C£NR 


Upper 

Lower 


Fclis, E., Aa., ? N. A. Machcerodus, E, As. 



( 8«e WoodWMd, A. 8., 1000. p. 826. Loomls. F. B.. iOOS. p. 84a 
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Geologiad and GBOgrapkieid DittribuHon of the Fdida — Ctmtimtted, 



Miocene 



OUGOCEMS 



EOCSNS 



M ACiUKBOOQNTl 




Pteudedwnut N. A. 

Pseudadurus, E., 2s. A. 
Nimnwutt N. A. 



Machttrodus, E. 



DiiU^, Nimravm, N. A. Hoplophonew, N. A. 
U.Mid. I DiMidia,fJ.A, J?oj>M<m«tt«. AttMiatM, N. A. 
L. Mid. Dinidis, N. A. Hoflophtmcm, N. A. 

Dm^, N. a.; iflZtiriefw, E. ^vMiuiliM, E. 



(Undiscovered Miacids) 
probably Asiatic 



ClABSIFICATION ANO STNONTlfr OF ExilNCT FBUDJS. 

Eariier writers, and especiaUy Cope, used the presence or absence of 
the vestigial teeth in dining genera and species in this family, more than 
their importance or constancy warrants. The form, proportions and 

construction of the larger functional teeth, esppcinlly of the camassials, 
appears to be much more constant, and later writers (Seott, Adams, 
Matthew, Merriara) have admitted the freciuent variation in the \ e.stigial 
teeth us mainly indivifiual. Unless this be done the number of genera and 
species would be more than doubled. 

Fdinm. 

Camanial notches deep; internal cusp of upper carnassial well de- 
veloped, upper canines [wogressively reduced and lower canines progrres- 
sively enlarged to the normal camivnrr sise and function. Forehead high, 
mastoid process progressively reduced, coronoid process of jaw enlarged 
and other progressive changes in skull and skeleton conditioned by reduc- 
tion of upper canines. large, \n and i>4 suhetjual. Limbs elon^te» 
feet compact, digitigrade, hallux progressively vestigial. 
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MackmrodoniiniB* 

Camassial notches shallow; internal cusp of upper cariius^iial vcatigial; 
upper canines progressively enlarged and lower canines progressively re- 
duced, incbifonn. P small, P« vestigial to absent. Occiput high, narrow, 




Fig. lU. DinicUn »quali<ien; skull And Jaws, one half natunl slse. Aoi. Mus. No* 
8777. Mlddto OHgocsna, Oi«odon Bedi. White Rtw. OolondOw 

mastoid process prominent, projn'f'ssixely enlar^jod. Limbs robust, feet 
more spreading, hallux large, poUex larger Uiaii iii Felime. 

Dinictia Leidy, 1854. 

Deiniciig Leidv, 1854: Dinicti$ MICt. pluiim. 
Syn., Daptophilus Cope, iH73. 

Dentition normaUy 1 1, C 4f Pi> M but vcatii^ and m* oocanooaUy ptea* 

ent, i , ? o<-(-a«ionaIly absent. Mi with vestipal metaconid and distinct hed. Caninei 
modcratt'ly long, syinphvfwa! fltinfjp "mall. P* with di.<tint f i)mtocone and no para- 
style. Condylar and carotid foramina well separated from posterior lacerate foramen. 
Tympanic bulla inoompletely oanfied. HaUttz vdl devel^Md, fuocUonal. 
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Tliis is a compact fccnns. the species all nearly related, except D. cychp4 
of the John Day, which is more sharply tiistirict. 

2>. ftUna Leidy, Onodon Beds, White River, S. Dak. and Col. laical aikd 
most abundant form. 

D. squaiidens (Cope). OreodOQ Beds, White R., S. Dak. and Col. More 
slenderly proportioned, teeth lem robust. 

7). pauciilens Rings. White Hiv<T, Wvoinlnpr, horisOD unstated. 

D. f(irti.'< Adtiriis, ? Titanothcriiim B<'<i.«. Wfjiti- Hivfr, S. Dak. 

D. bambij'roiis Adams, ? Lcptauchenia Beds, White Kivcr, J>. Dak. 

D. Cyclops Cope. Joba Day Beds, Oregon. Sliort face, oonvexfofebcad. 



Syn., .-Elurogcde Filhol non Fiuinger, .Uluriclis Trouces&rt: ArcMtdurus Cope, 
PogonodanCope. Dentition I § C -f P |r; M -prj. M) with distinct heel but no meta- 
conid. Canines intermediate between DimeOa and F€U» in proportionB, siymphyaia 
angulate but flanpr vrr>' slipht or none. 

Other characters as in Lhniclis. 



Thb genus covers a mudi wider range of varintion than DinieUa, but 
does not readily fall into subgenera. Several of the specks from the John 
Day beds show a peculiar bony outgrow th beneath the lower carna^sial, 
correlated with a precocious reduction of the upper nnd ehlargetnent of the 
lower canines, and desipied apparently to shift the support of the lower 
carna.ssiul outwan!-; i'l sticli a way as to ali'ord space for a more powerful 
massi'ttT attachiuent ihun the constnTetion of the skull and jaws would 
otluTuise admit. This constitutes u preti>tious adaptation functionally 
analogous to the widening of pulute and jaws of the modern Fclidte. 

V, iM rr/jfr/i/ri/.i) 'li hilir^ C\>\>f. DcntiiiDii T'ppor rnnincs hut littlclarnfr 

than tlie lower, symphysis wuhout liange and slight angulation. Bony outgrowth 
beneath mi very prominent. Size medium. Jc^ Day. 

N. gamphodu» Cope. Dentition V.\'.l'*t . Upper canines shorter than in Dinietu, 
nearly straight. Symphysis witti markod niiguiation but no flaagie. Exostotis 
beneath nii slight. Size medium. John iJay. 

A*, cunjcrlus Cope. Only the lower jaw is known. Like the preceding species 
but smaller. John D^. I 

.v. hr<ir)iijo])H (C*»pe). Like A'. go»ififuHln.s and doubtfully sepaiable from it 
exci'pt hy abM-m-e of the infracamassial exi>st<isis. John Day. 

A'. (lUtyohiMioH) pUUycoi^is (Cope). Dentition jilijil- I'ppcr canines stout, 
moderately curved. Symphysifi with marked angulation and slight flange. No 
exostosis hcnoalh nii. Size large, (Mjualling the lion. John Day. 

.V. .s«r/u/or Matthew, 1'.K)7. Dentition ,.. .j.^. Symphysis with marked angu- 
lation but no Ihuigr. No fXi>hto.-ij* beneath n>>. Si^st- intermediate between .V. 
yotit i>f<odua and plati/mpis. Lower Rosebud, S. Dakota. 



MimraTUB Cope, 1879. 
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ntujor (Lucas 1898). From the sue and stated dianieteiv of IHnidia meoor 
and its geological level, I suspect that it will pnn v on exjuninatioo to be referable 

to Ximrants mthrr than Dinicti.t. Gfrin^, Nebraska. 

A'. {Jilurictut, Jilurogak) intermedia (Filhol). Phosphorites, France. 




Fig. 11. Simratut gomphodui. slmB and Jaws, one half Batural slae. Am. Mus. No. 
eosa. Upper Ollgocone. Jobn Day, Oragon. 

\ mininjiis fCnyH' 1S-S7). Size of lion Known only from .S3rinphyna man- • 
diKiuii, ntui gernTi»- ixtMirion prov bioiial. Lower Pliocene, Kau«ati. 

PseudalurUB GertaU, 184S-52. 

Dentition I il, C {, P^j M \. Lower seciorml wah vesligiol heel, no meJaeonuj; 
upper sectorial with itidimentary paraatyle. Canines normal. Symphysis without 
flange or noticeable aoguiation. BasicFanial and skeletal characters unlcnown. 
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P. quadridrntatus (Blaimnlle). Middle Miocene (Sansan) France. 

P. inlrepidus Leidy, 1858. Known only from the lower jaw. Upper Miocene, 
Nebraska beds, Fort Niobrara, Neb. A lower jaw from the Middle Miocene Pawnee 
Creek beds of Colorado appears to be a primitive mutation of this .species. 

FeUs s. 1. 

Dentition I 3 C } P ^ M { . Lower Bectorial larking both metaconid and heel, 
upper sectorial with well develoi)ed parastyle. Symphysis without flange or angle. 




Fig. 12. Pelii coneolor, skull and Jaws, one half natural size. Am. Mua. No. 11082. 
Recent. 

Canines normal. Condylar and carotid foramina closely connected with foramen 
lacerum jHWlerius, tympanic bulla completely ossified. Mastoid process vestigial; 
paroccipital process directe<l downwards, flattened and closely embracing the pon- 
terior surface of the tj-mpanic bulla. Hallux vestigial. 

Hoplophoneus Cope, 1S74. 

Dentition 1-^^ C\ P^T ^'1- tapper camassial with rudimentarj' parastyle, 
lower camassial with metaconid and heel vestigial. P* vestigial, p^ nonnally absent, 
p^ much reduceti. Upper canines slender. Hasicranial region as in Dittictis, bulla 
incompletely ossified. Hallux well developed. 
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This genus is represented by several cli#tinc i but rather closely allied 
species in the White River formation of Colorado and South Dakota. 

H. oreodontis Cope. C-M' = 53 inm. 

H. primatfwt (Leidyi 1851) C-M' = 60 mm. Canines long and slender, skull 
rather short, ooMooted. 

H. robustm ArluniM 1896. C-M' — 70 mm. Canines stouter, skuU loiiKer, 

muzzle heavier, p' two-nw^ted. 

H. imolens Adanw 1K96. C-M' = ? 75 mm. 

ir. oeeiilenlerfw Lcidy 1860. C-M^ » 93 mm. Skull long and musslo heavy. 




Ftg. 13. Hopiophoneut primmmtt bIcuU uid Jaws, one half natural size. Am. Mia. 
No. 11858. Middle Ollgocene. Oraodon Beds, White River. South Dalcota. 

**Pogonodon** damti of the John Day appears Irom Merriam's figures 
to be referable to this genus and distmct from any of the Dinidis phylum. 

Immilui (krtttu, 1876. 

Dentition I-i Ci Py My. Lower camaj»ial without heel or metaconid. 8kull 
unknown. Symphyaeal flange deep (= long and slender upper canine). 
E. bidenUOut (Filbol). Fhospboritce, France. 
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E. dakoUnaia Hatcher. Uppv Oligocenc (Protoceras Beds) S. Dakota. Large 
qwdes, aiae of UonT. 

This genus is more progressive than Ho^phoneuSf but apparently 
out of the direct line of descent. 

Machwrodui Kaup, 1833. 
Dentition If Pi^M }. Upper caniMdal with wdldevdopedpanBtyle and 




Fig. 14. Maekarvdun pnlmidtna, akull and jaws, half natural size. MIddIo Miocene, 
San<4aii. Franco. Mut FIUiqI (I auspect oertaio InaGcuractcs In tbJa drawing, but do oot 

venturo lo alter thenil. 

sometimes a fourth external cusp anterior to it. I.<ower carnaarial without heel or 
inctaconid. P * vestigial. Canines stout, ^mphyseal flange deep. BuUe com- 
pletely oenfied. 

Kuru|xaH and A.siatic, Miocene to Plt*i.stocTnc. No recordeil .specimens 
from the .VuKriciin Tertiary cun positively be referred to this genus. 
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Smilodon Lutui, 1842. 

Dentition I C| Pt', M |. P arastylc of upp^r camassial large, fourth cusp 
variably devclope<l. I^ower camassial without heel or metaconid. Canines large, 
stout, no symphyseal flange nor angle. vestigial, pi usually absent. Bulla corn- 




Fig. 15. Smilodon rati/ornifw. skull and JawH. oii« third natural size. Am. Mus. Xo. 
14349. Pleistocene, California. (Exchange from Univ. Cal.) 

pletely o.ssifie<l, condylar foramen di.stinot, hallux well developed. Several .subgenera, 
all from the New World, ao far as records show. The type is from the Pleistocene 
of South America. 
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Trucijdui Leidy, 1868. Antero-exteraal (fourth^ euap of P' large. 

DimibattU Cope, 1893. No intenul root on p<. 

8w^liodonkipiri» Brown, 1906. EntepiooBdyUtf fontnen praent. 

The Utter Maduerodonts are mudi in need of revision. 
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Introduction. 

In considering recently certain qiipstions of ornithological nomenclature 
it brcaiiio necessary to examine the works of limson and Linna'us in eon- 
sidcrahle rietail and this examinatioti Huiilly led to a careful collation of 
Brisi*t)n"s ' Ornithologia,' published in 1700, with the sixth, tenth, and 
twelfth editions of Linnseus's 'Systema Naturir/ published respectively 
ID 1748. 1758, and 1766. 

As every systematic omitholoKut bos had occasion to learn, Linmeus's 
treatment of the class Aves was based on very imperfect knowledge of the 
subject. As is well-known, this great systeroatist was primarily a botanist, 
secondarily a zoologist, and only incidentally a mammalogbt and ornithol- 
ogist. Through isolation he was deprived of access to any of the ooUec- 
tions of mammals and birds then extant in the larger cities of Europe, and 
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his a( <iuaintan('e witli the Uteratiin- of these stihjects wus e\ idently exceed- 
ingly defective, at leuat at the time he prepared the sixth and tenth edi- 
tions of his great systematic compendium of zoology*. Yet this work« with 
all its Bhortcomings, is not only tfie basis of syatematic nomenclature, but 
furnished a aodlogical dasufication that served for the time being to re- 
duce "a chaos to a semblance of order," and became the foundation on 
which has nnce arisen the elaborate superstructure of modem aofilogy. 

Brisson, on the other hand, was ii speciahst, his interest hi zocilogy being 
mainly restricted to mammals and birds.^ He had access in Paris to the 
largest collections of these animals then in existence, and to libraries that 
contained all tlx* literature relating to theiu. It is thus not strange that 
in this restricted tield, with all the?*e advantages, he should have outstripped 
his great conteuiporar\ whose field was the whole realm of hiolopy. 

The zoological writiugs of Linnteus, excluding a few miinjr papers, com- 
prise the 'Fauna Suecica/ in two editions (1746 and 1761), the 'Museum 
Adolphd Friderid' (Part 1, 1754; Part II, 17M), the 'Museum Ludovidae 
Ulricae' (1764)| and the several editicms of the 'Systema Naturae.' The 
soSlogy of the sixth edition of this work (1748) comprised only 76 octavo 
pages, and was in effect a synopns of the fauna of Sweden, filled out, as 
regards the rest of the worlds almost wholly by compilation from previous 
authws. In this edition the birds were arranged in six orders and 51 genera, 
comprisinj; 2f>0 species. In the tenth edition (1758) he retained the «iamc 
six orders, but omitted some of thr genera and added others, and rather 
more than doubled the numher ot j i ies. In the twelfth (1766) the classi- 
fication remained essentially the same as in the sixth, hut some fifteen 
genera were added, and the number of species again nearly double*!. On 
comparison with the first edition it is found that some of the genera were 
transferred in the later editims from one order to another. In the sixth 
edition the Stcmn Petrd was pkced with the Passerine birds, and as late 
as the twelfth edition the two species of Penguin known to him were still 
placed, the one in PkaStkm with the Tropic-bird, the other in Dimwdea 
with the Albatross, and the Pratincole, a Limicoline bird, in the genus 
Hirundo, In the sixth edition of the 'Systema' birds occupied only 17 
octavo pages; in the tenth the space allotted them was increased to U6 
pages, and in the twelfth to 237 pages. 

* MftUuuIn Jacques Brlason (AfMrtt 30, 172S-Juno 23. IHOO). Member of the Academy 
•ad Of the Institute, wm for % time itn enttiiHlutIc zoulo«dst. hut later turned his attention 
to physical. In'coiniiii; profcNsur of natural philosophy at itir f'((lli'i:i» of Na%urri'. uiid pub- 
Itobliig In 1800 a 'Dictionaire raisonnfi de ph>'8kiue.' He early projectixl a work on the 
Animal KloKdoai ('Regnuum Animate'), bub imbUtbed only the parts ntetlna to 
and birds, the ttmt In 1756 and tho woand In 1760. wlien bo wm at tbe ««e. mpeotlwlr* of 
33 and 37 years. 
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BiUSaON NOT GREATLY INDEBTED TO LlNN.£US. 



Brisson's great work,' in six quarto voluiiu's, witli over 4,000 pages of 
text and 261 plates, way published in 17t>0. It was two-thirds printed 
before he came in posse$si0n of the tenth edition of the ' Systema Nature/ 
published in 1768. He cited only the sixth edition throughout the fint four 
volumes, and the tenth to the ecdusion of the sixth in the last two. In the 
supplement to the sixth volume, in the addenda to the references in the main 
text of the work, he cites the tenth edition where it had been previously 
omitted, which is further evidence that this edition was not available to 
him till after the first four volumes of his own work were printed. It is 
impossible that a work of this magnitude could have all been printed 
within the space nf a single year, or e\ en in two years, at this early date. 
It is a work on which the author spent many years in its preparation; 
•consequently it was practically- (.uuipleted and partly printed before the 
promulgation of binomuil nomenclature for zoology.-' Vet Brissou has been 
criticised for not employing the binomial system in his 'Ornitliologia/ 
and fw this reason objection has been made to the acceptance of his general 
He has also been charged with speaking slightingly oH linnseus's classifi- 
cation, and for following a new system of his own invention. When, 
however, one recalls that the only edition of the ' Systema' Brisson knew of, 
in time to make use of it, was the sixth, his criticisms mnnot be considered 



• OmUholoRla I dve 1 S>Tiop«Is ^f ^'th i lira | (Usteiw Avium dIvKif>ncni In Ordlaea. | 
ScciioMos, (icufra. 8p«Ho8. IpuariuiKiuf \ itrietatcs. | Cum accurata c.ijiis<iu(' ripcoei | de- 
•irripiionc, ritatlonlbus auctorum do lU tractantlum | nomlnibas eis »l> h^-^U k. natlonibus 
impositU. nonii- I nibuaaue vulgAribu*. 1 A. D. Brisson, Reglie 8cieatUrum Academie Sodo. I 
Opm flguite nncil* adonimtani. f TolaiiMO I (-VI|. fDeslicnl Pulifte. | Ad RIpAm Auguttln* 
Oram, | Apud CI. .Toaniiora-Baptlstam Bauche, Blbliopolam, | ad Inalgoe S**. G«novote. 
& s". Joamils ia DtJinerio.l — 1 M. DCC. LX. | Ciun Approbatione. et Prevliefdo Regis. 

|Or:] Ornitholoslc | ou i Mi^thode I cont«nant la Divisions dos Oiseaux | en Ordres. Seo 
tloD*, OenroB. Espeoes h, leun VmMIiQb. I A lAqaeQe on » Joint une DeacrtiMioa t emte de 
chaqne etpeoe. avee Hm elMtlom d«s anteiin ! f\xA «n one tnltS. la noma ciu'lte leur ont 
doiiiu's, ceux I que Icur oni fioniiCa les dUT^^n-nU's nntif)ns. & les noms | vulKain>s. I Par M. 
[Mathiirin Jacques] Brlssun. de 1 Acad^mie Royale des Sciences, i Ouvrage onriclii deMgures 
en taillo douc©. I Tome I (-VI). (DesiRnI A Parin. 1 Quay dea AusuaUns, t Clicz CI. Jc<an- 
Baptiste Bauciie, Libraire, & 1' Image ,MBinte t Oenerttve * 8. J«M» dftOB le D fl B c r t . i — ( 
M. DCC. LX. 1 .\vec approl>ation. et privilege du Hot. — 6 vols. 4to. 

Vol.1, pp. xxiv -(-fi26 +lxxiv. 1 1.. pll. i-xxxvii: Vol. 11, 2 11.. pp. 516 lii, pll i xlvi; 
Vol. III. 3 11.. pp. 734 -l-xcU. pU. i-xxxvii; Vol. iV. 2 U.. pp. 57Q -|-Uv. 1 1., pU. i-xlvl; Vol. 
V. S II., pp. 844+lvl. pU. t-xlU: Tol. VI, 2 II., w, 643'flxvl. 1 1.. pp. 1464-xzll. 1 1.. pi. 
1-xlvii +I-\H ■ ^ 12 unpaffpd Icnvps .1,584 ftp. text, 458 pp. lodesM, 381 plttei. Text Itt Lfttla 
and Frenrti. in pariilli'l (•<iliuiiris. 

- At Uif ( ikI of the fli-><t volume of the work arc kIm ii cxtraris from the registers of tlie 
Paris Royal Academy of Sciences, to tbe effect that oa Augiisl 0, I7ds, MM. Duliamei and 
de Jttarieu. lunins been appointed to exemtne Briaeoii'e woiii. ' TOniltbologle oa to trol d imB 
Clas'sp dti Rc?mf> Animal. " reported that it was a work of unusual merit, and on April 1. 1750, 
the Academy authorized its being printed with the "approbation de i'Acadfimie." The 
«op]nrH^, under the order of tbe Kliig, bowever. Ii dated ** 5 Juin 1750." 
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as without wamnt; nor can he be charged with refusing to accept bino- 
mial nomendature when his work was practicaNy completed and partly 
printed before the binomial system for aodlogy was really in existence. 
Brisson knew the birds of the world as no other man of his time knew 

them, and more thoroughly than any other one man knew them for genera- 
tions after him. He broke \ip the inconprnoiis Linnjran combinations 
of irenera into orders and sections, and the ineonpnmus aiisociations of 
speeies into additionjil genera, in many cases closely approximating the 
group boundaries, espe( iall\ as regards many of his orders, of modern 
classifications. Througli the recognition of 26 orders in place of the Lin- 
nmui 6, and of 115 genera in place of the 51 of Linnanis's sixth edition, or 
the 63 of bis tenth edition, Brisson was able to approximate a much more 
natural cbssification of both genera and species. He knew personally 
fnm qtecimens he had actually had in hand over 800 species, dirough which 
knowledge he was able the better to correlate thase he had not seen and 
knew only from figures or descriptions. It is thus evident that his indebted- 
s as a source of information was extremely slight. 

LlNN^Va'a INDEBTEDNESS TO BROaON. 

As already shown, the publication of Linneeus's tenth edition, although 
of two year's earlier date than Brisson's own work, was too late to be of 
much real service to Brisson. While the * Ornithologia ' of Briswn appeared 
too late to he of use to Linnaeus in the preparation of his tenth edition, it 
was of very fjreat use tf) hini in the preparation of his twelfth edition. Of 
the :iSf) speeies added iu the twelfth, 240 are based exclusively on BrLison, 
and a large part of tiie others on Brisson and his citations of authors not 
previously utilised by Linnaeus. Of the 15 genera added by Linnaeus in 
his twelfth edition, 14 were taken from Brissim. He did not, however, 
adopt all of Brisson's genera, nor nearly all of his species, thou^ most of 
the latter eventually received binomial names at the hands of other com- 
pilers. Linnseus was thus the first author to gWe nomenclatural status 
to a large numbw of Brisson's species, but in adopting Brisson's generic 
groups he renamed most of them. 

Brisson's Methods and Resources. 

A few excerpts from Brisson's preface will show his viewpoint, methods, 
and resources. In the first place, as to his resotircps: He hail access, as 
curator, to the magnihcent collection of bird^, for that time, of his friend 
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M. Rene .-Vntoine Feichault tie Rtauiuur, ihe celebratetl physicist and 
naturalist, to whidi collectioii accessions were constantly being made from 
all parts of the world, through R&uimur's numerous and xealous correspon- 
dents, during the preparation of Brisson's work. For thb reason its pub- 
lication, the author tells us, was not only considerably delayed in order to 
insert the many new species thus discovered, but resulted in the addition of 
others in a final supplement. 

His concise resume of the works of previous authors gives his own point 
of view. Aftrr reference to li» lon. thr first author, he say*i, to give some 
onler to this part of natural liistory, and to (icsiu r, Aldrovandus, Schwenek- 
feld, Jonston, Wilhif^lihy, Ha\'. aiul Barrere, he coines to Linnieus's *Sy.s- 
teina Naturie.' Of tiiis work he obs(Tvi\s that the characters given are 
insufficient not only for comprehending the species whicli were new, l>ut 
also those he has given for the genera, since many of the species placed under 
them have not the characters indicated for the genus: a just critidsm, 
as known to all users of the 'Systema.' 

After further reference to the literature of the subject, induding the 
works of Mcrhring, Klein, and other systematists, and the contributions 
of others besid(^ the great "historians and systematists," as Hernandes, 
Maregrave, Friseh, Albin, Catesby, and Edwards, he goes nn to explain 
his own classification and his methods of procedurr. Tlis hif^her groups, 
termed orders and se<'tjons, are d(?signated merely by numbers, under which 
are arranged the genera, species and varjpti«>s. He says ut his plan (»f 
classifitation that he divides the birds into 2(j orders, which contain llo 
genera, ami about 1,500 species and varieties.* 

The primary divisions, or orders, are based on the characters furnished 
by the feet and bill, other characters being the number and position of the 
toes, and their membranes, whether present or absent, and their character 
when present The subdivisions of the orders, w the "sections," are 
founded on the form of the bill, uliile other particulars determine the 
genera; and, finally, differences in color dbtinguish the species. . 

Regarding his descriptions of the species he says, in effect: "All the 
birds which 1 have seen are described with the most -^ffMpiilous exactitude. 
With regani to tlic otiiei--. which an- the snialler iiuinl)er, I iiave been 
obliged to take them Ironi the authors wlio ha\ f docrilied tliem. I have only 
rendered their ile>eripiions analogous l(; initie, i\>llowing the same plan I'or 
all, to render it easier to compare, in all cases, one species with another, in 
order to see precisel\' how they differ. One can thus surely depend upon 
the descriptions which I have made with the animal under my eyes. As 



< Tlw spedGB luimlMr 1.3S6. with about 150 •dditlonal "vutotiea." 
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guaranty for the exactitude of the descriptions of the other species I cite 

the authors on which they are hustMl; and in order to tUstinguisli the one 
from tlie other, I have marked with two stars tlie species I have described 
from the animal itself, aiif! with one star those of which I have seen only 
sonw parts. The rest of ilic (hseription and the entire descriptions of 
species not thus inarke<l are hascd on the dilTercnt authors cited in thia 
work; ' and I always prefer to follow tlio>c ulio \in\r sttu the animal." 

Thus one knows, when u.^ing liri.s.s*)n's wtjrk, what si)ecies were per.xm- 
ally known to him and described directly from specimens, and what spe- 
cies are based on the wotks of previous authors — a point of great tnteietit 
and value to his successors. We thus have in Brisaon's work descriptions 
which, while to some extent burdened with non-essentials, are among the 
most detailed and exact in descriptive ornithology. These are supple- 
mented by more than two hundn il and sixty uncolored plates, which in 
artistic execution and exactness of detail far excel any that preceded them, 
and are still pood standards of reference. 

He continues: "At the en»l nf each description T indicate the eountiy 
where the l)inl ilescrihed is found: ami. for proof tinil I h-.iw aihatutd 
nothing that is not cprtain. 1 state, at Iea>t with repird to the s|)ccit"> iliai 
form the cabinet ol the late M. lU'aunuu*, who the correspondent is wiio has 
been willing to take the trouble to collect and send them to him/' 

Brisson's Genera. 

All this, and muk h more that mi;jlit he taken from Brisson's prefaee, 
shows an exact ami i)ainstakin{; author whti.se devotion to Mcciiracy and 
upprecialit>n i»f cs.si ntial details was rare in his da\ ami f,'ciiciatitHi and is 
still worthy of enmlation. In fact, the superior excellence of Brisson's 
ornithological work was so apparent as to impress upon the Britbh Associa- 
tion Committee on Zoological Nomenclature in 1842, the desirability of 
conserving Brisson*s genera by a special provision when that Committee 
unwisely adopted the twelfth edition of Linn«eus*s 'Systema Natune,' 
instead of the tenth, as the starting-point of the binomial system of nomen- 
clature. Under present codes of nomenclature no such special provision 
is nece.ssary, sinc»^ bitifnulal nomenclature, according to all zoijlogieal 
(•o«|«>s, beirin"^ at IT'iS. Hri^son'^ nonicnclature conforms to .Vrt. 25 of 
til* Iiitt rtiatioiKil ( (i(|i ot' /(io|(i;;i( ul Nomenclature, in being binary althou^'h 
not binominal; his generic names meet all tlie requirements of this .Vrticle 

t Hte bibUognplir M tiHe eud of the prefkee Dumhm about wveoty tltia, and Includes 
all fif th« principal ornitbologlGal wcrkt of prevloiis autbon. 
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and are available; his specific names are not available, since they are bi- 
nomind only exceptionally and by chance. 

It is of interest in this connection to note the opinion held by so high an 
authority aa the late Alfred Newton (Dictionary of Blrdd, Introduction, 
pp. 9f Wf 1896) of Bfiaaon'a 'Qmithologie,' who says of it: "... .a work 
of very great merit so far as it goes, for as a cicseriptive ornithologist the 
author stands even now unsurpassed.. His attempt at classification 
was certainly better than that of Linna»us; and it is rather eurious that the 
ri'searches of the latest ornithologists pf)i!i> to results in some degree com- 
parable with Hrisson'-. >ys[('niHtie arraiii^rnu iit, . . H»it greater value 
lies in his generic or siii)<;('n('ric isions. which taken as a w hole, are far 
more natural than those <»f Limueus, and eou.se<iuenlly eupablt- of better 
diagnosis. More than this, he seems to be the earliest ornithologist, per< 
haps the euiiest soologbt, to conceive the idea of each genus possessing 
what is now called a * type' — though sudi a term does not occur in his work; 
and, in like manner, without declaring it in so nuuiy words, he indicated 
unmistakably the exbtence of subgenera — all this being effected by the 
skilful use of names. Unfortunately he was toO soon in the field to avail 
himself, even had he been so minded, of the convenient mode of nomencla- 
ture brought into use by Linnn?us. ... Tt is c ertain that the first four 
volumes were written if not printed l)efore tliat inetlio(i was j^ronnilgated, 
ami when the fame of Limueus as a zoolo),'ist restetl on little more than the 
very ineaj,Te sixth edition of the Systema Naturre and the first etlition of 
his Fauna Suecica." 

As already said, Briaaon divided the daas Aves into 115 genera, or 52 
more than Linnanis recognised in 1758. Bodi Brisson and Linnnus took 
a large part of their generic names from earlier authors, as Gesner, Ray, 
and Mcriiring. Of the 51 genera employed by Linnieus in lus sixth edition 
(the last known to Brisson until his work was two thirds printed) 33, or 
65 per cent, are used by Brisson; of the 63 ustnl by Linnteus in the tenth 
editif.n 'M), or 50 per cent, are foumi in lirisson, although neither apparently 
adopted names from the other, but took tliein frnni an earlier common source. 
In tlie case of the twelfth edition, however, the case is dill'crent, since Lin- 
nfpus obviously t(M)k mo>t of liis uvw ^^enera from Hrisson, in part retaining 
Brisson's names for ilii la but in mu.sL ta.srs giving them new names. 

Taking Linmeus's sixth edition a^i the only proper starting point in this 
collation, it is to be noticed that where Brisson separated Linnteus's incon- 
gruous generic groups into two, three, or more genera he often, but not 
always, retained the name of the original group for one of its subdi%nsions. 
In other cases he gave new names to all the subdivisions and did not re- 
tain the original name for any of them, as in the case of Falco, TetraOt 
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Trochilui, FringiUa, etc., or employed them in a wholly different sense, as 
is shown in detail in the following analyses and comparative tables. 

Brisson and Linx.eus statistically compared. 



Ordm, 

1748. Unnwitt, 6th ed., 6 
17.-R. " lOth " 6 
ITt'.n. Briwsnn. Om , 20 
1766. Linmpus, 12th ti 



174S. Liniuetis, 6th ed., 51 
1758. " lOih " 63 

17fiO. Bri-sson, Om , 11. 

176G. Limucus, 12th cd., 7H 



1748. UiuueUB, 6th ed., Zm 

1758. " 10th « 346 

1760. Briawm, Om., 1,386 

1766. limwuBp 12th ed.. 031 

From the above it will be seen that the number of genera recognised 

by Hrisson is not only more than twice the numb^ given in Linn«us*s 
sixth edition, hut the numlHT of spo<'ies is five times greater, the increase 
in the number c)f genera heing <lue not so much to the breaking up of the 
IJnna'an genera into smnll»T jmntps as to iIk inclusion of many forms of 
bird life unknown to I-ituiii us wluii he prepared not only the sixth, but 
even the tent li. edit ion of t lie ' Sy-tcina.' 

Jl i.> ul inlrii'.^t Id note also the steady inerea.se in the innulnT of .sj>eeies 
in certain well-defined groups from 174<S to 17GG, as represented in the si.vth, 
tenth, and twelfth editions of the ' S\ sterna' of Linnmts and in Brisson's 
work, as shown in the subjoined table. Most of the species added in the 
twelfth edition are based exclusively on Brisson, but Linnsus appears to 
have been too conser\'ative to accept all the species recognized by Brisson. 

CSenus PaU» (— AedpUer 



Genus Columba. 

1718. Linnieus, 6th e<l., 4 f<p« ( ie8. 
IT'S. " lOth " 22 " 

1700. Briasson, Om., 44 " 

1766. Linueus, 12th ed., 40 " 

Genus VuUur.^ 

1748. LinnicuM, 6th ed., 0 species. 
1768. " lOth " () 

17fiO. Bris.son, Om., 12 " 

1706. Lum:ius, 12lh ed., S " 



■\-Aquiia Brias.). 

1748. T.innu>Ui$, 6th oil., 1.5 .siK'<-i(^. 
17.")8. 10th " 26 

1760. Bnsson, OnU; 51 " 

1766. LiDucun, 12th e<l., 32 " 

GenuB Strix (- A*io 
■i-Strix Brifls.). 

1748. LiniUBUs, 6th ed., 10 species. 

17-s. Ml h "11 

17<)0. Hrissoii, Uni., 20 
1766. Litimms, 12tli vd., 12 " 



1 The geDiu Vttttttr was OHtabUstied by both Limueiu and Brisson, quite indepentleuiiy 
of each other — by Unnnua Id 1758. by Brlmoa In 1740. Tlie §ame la also true of tbe 
*gettua Bmttarita. 
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Genus ('aprimul{fus. 

1748. Liuneus, 6th (xi., 0 species. 
1758. " 10th "2 " . 

1760. Briaaon, Oin., 7 " 

1706. Lmncus, I2th ed., 2 " 



Genus Picut. 

174S, Linna'us, Gth ed., 11 species. 
IT.-.K " 10th " 13 

1700. Bribson, Om., 32 " 

1766. Liiuiiinis, 12th ed., 21 " 

Genus CuchIus. 

174Ji. linn^Uii, (ith etl., 1 species. 
1758. " 10th " $ " 

1760. Briflson, Orn., 28 " 

1706. I^diuueaa, i2th ed., 22 " 

Genus Amu 
1748. linnaeus^ 

1760. Bri.sson, 
1766. Liiuwus, 



Genua Hirundo. 

1748. Limueus, Gth ed., 5 species. 
1758. " 10th " 8 '* 

1760. Briason, Ovn., 17 '* 

1766. Linnsus. 12ih ed., 12 " 

Genua Troeh^ (» JPo^miia 

IJnmeus, 6th ed., 3 speciet* 

10th " IS " 
Bnsson, Orn., 36 " 
Litinstis, 12th ed., 22 



1748. 
17.-S. 
1760. 
1766. 



It 



Gcuu-s liniiniiuulua (" " Turnna HrijjS.). 

1748. linnsus, Gth cd., 4 species. 

1758. " lOttf 4 « 

1760. Briaeon, Om., 12 " 

1766. linneua, 12th ed.» 8 " 

4.naM-\-AmeT Briss.}. 

6th ed., 25 qwciea. 

imh " 30 " 

Orn., .58 " 
12th ed., 45 " 



Brishon's 'Or.\ithol<ii.ia' (omparki) with the .-Vves of the Tenth 

Edition of iax-V-ELs's Systema.' 



.Vlthoii^h LinnJi*»is's tenth t'dition was |)iil)li>li<-il in ITaS and nii.xson's 
work in l7tK), xXw two W(jri<..s were so nearly eonieiiijM)rai»'ou.s in preparation 
that, already shown, neither author could have profited much from the 
latiors of the other, except that Briason in the supplement to his last volume 
adds about twelve species included in Linnaeus's tenth edition on the double 
basis of Unnieus and Edwards, and about twenty on the basis of Edwards 
alone (mainly from Part II of the Gleanings, 1 700). 

Brisson'.H new generic groups number 64, all of which, except one based 
on a fictitious species, are now in current use. His new getv i " • Tiames 
niiinlu'r 80, IC) of which arc new names for Linntenn genera. Ut liii.sson'.s 
new trcnt l ie irr<in|)>, 14 wt rc adojttnl in essentially the .same sense hy I,in- 
nuMis in lii^ iwi-lt'tli cditinn, he retaining Hrisson's nafnes for 4 nf theui an*l 
renaming 10 of them, while he ignoml the other .jO. Many of Hrisson's 
generic names, however, have been erroneously accreilitcd u» Linmeii.s at 
17()0, even by writers who admit the ax'ailabflity of Brissonian names. On 
the other hand, many writers, taking the twelfth edition of Linnaeus the 
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start point lor hiiioinial iioiiienclatiire, have credited iirisson with many 
of iht' Linna'aii i,M'tuTa ot the trrith nlition.' 

The ehiel lactor operative in l)riii],'ing discredit upon Bri&sonian genera 
is the attribiitioii to him of a large number of names he never used in a 
generic sense. His genera are clearly defined by a diagnosis; preceding the 
account of each species is a Latin diagnosis of the species, in each case 
beginning with the name tA the genus under which the species is described* 
which is the first word of the diagnosis. One of the species, usually the first, 
bears the same technical name as the genus, while the French \-ernacular 
name which introduces the sp<*cies gives it as the species of tlie genus. 
For example, uruler the genus Phaniauus, the first species is " ! . Le Faisan." 
and the T-atin .s|)(.Tirs name is simply *' I^ha.v'anuff" — \I*fiiisinnii.s\ plKi.siaiuht, 
I'nHer moili rii rules, such species are the faiitoiiyuiic types ol" their re- 
speeiivf genera. lu the index at the clo?>e of eueh volume the genera and 
species are listed in the order of their occurrence in tlie volume, the genera 
being given as captions to the lists of species and serially numbered with 
Roman numerals, while the species are serially numbered with Arabic 
numerals. In this way the groups recognized by Brisson as genera are still 
further distinctly designated as such. 

In the case of large genera, tlie species are apparently arranged in groups, 
w liich have been freely interpreted by many subsequent writers as employed 
by Krisson to indicate seetions or subgenera; such names have often heen 
used later as names of genera and attributed to Bris-^on as though he had 
used them in a generic sense. Thsit this is an error of eoncepiion on the 
part of later writ<'r> i> e\ iiient un iiispci tini: a hiru'e ^'t iius like ('ulmiiha, 
where part of ilie .species names begin wiih Culuniha, j>art with (Enns, part 
with Turtur, an<i part with Palumhus; but the species names beginning 
with these words are not segregated but are scattered irregularly through* 
out the genus. They correspond to the vernacular designations pigeon, 
furtU dore, etc., as shown by the accompanying French vernacular names, 
which are merely given a Latin rendering, the text being in both Latin and 
French, in parallel columns. In the same way, under Prnlix, we have 
Perdix, Fr(tticoUnu,t, and Coiurnix as the first word of the Latin species 
name, with tluir French e(|uivalents; but here the spi^cies bearing these 
names stand tojjether in groups. In the sa?nf^ uay, l^nvn anc! Crax occur 
iiiidrr I'lvisinnu.s; Ara, CuraliKi. I.nrnis and I'sif^nntln under l^s-rffarn.^; 
/'fisy-i j-rul u.-i, IJttarid, Caitiumli.'i, I aluu, tumjdltt, S, nii<is, and (lilnri.^ 
ujuler PaH'Scr; Miruhi, Mainutus, Oriolufs, and Mimus under TurdiuH; 



> WftterttooM. In his 'Indeai amerum Avium* (ISSO). credltod 23 Llimgnn genen to 
Hri ^nti wh\ ho wan ao InooiMbtent as not to credit all the Lbuuean geawa of 1758 to Brlnon 

is not apparent. 
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ami so on with the ri'st (»t the larger jrt ncia. We have here tlie original 
source of num^y I'umihur generic nanich tit' birti.s.' 

In other cases names of this character Me repeated under several differ- 
ent genera, as Cardintdis under Tangarot CardtuHt, and PatfeTf etc. It is 
thus evident, from every correct point of view, that they were not intoided 
as names of groups in any taxonomic sense, — in other words, as subgenera, 
as nian\- writers have a.ssumecl. When such names are thrown out as having 
no technical status, and only the names used by Brisson as names of genera 
are considered, no fault can be reasonably found with Briason's jrenera. 
Tliry arr almnst without exception far more natural pronps than those 
i( c ()^'tii/.( <1 as j^cnt ra l>y I,innn*us, the ouly coatemporary autlior with whose 
genera lirisson's can compare*!. 

Hrisson's genera oi Uirds, wlien additional to thobc of the ttiuli edition 
of the 'Systenm Nutune,' have, in most cases, been accepted hy subsequent 
omithoiogist.s,- to the exclusion, in some cases but not in all, of names pro- 
posed later for the same groups by Linneus (1764, 1766). Those additional 
to the twelfth edition have had almost universal recognition. As, however, 
there are exceptions to all general rules, an eminent and most excellent 
ornithologist. Dr. Ernst Hartert, has recently declared that he cannot ac- 
cept Hrisson's genera, since in his opinion they are not genera at all and have 
no claim to be treated as such; he consequently, in using Brisson's names of 
trt neru in his 'Die Viigel der pah'iarktischfn Fauna' and elsewhere, uniformly 
atiriljutes tliem to some later author, with or without the statement "e\ 
Brisson." That Brisson's genera, /. c, the groujjs lie himself recognize<l 
as genera, are jiroperly "defined" has above been shown. 

liuwsox 8 Nkw Genera and tueir Linn.ean EtjuiVALENm 

Brisson's (».'> new genera are hasetl in part ( 1 7 of them) on species unknown 
to Linntifus in 1758, but tlu' greater number (4<S) are formed by separating 
the constituent of the Linnsean genera into two or more generic grou[)s, 
as shown by the following summary: 

I Watorliouse (Index 0«D«rum Avium, iss'i has crtHlltcnl 23 of those goiwrie Mines to 
BriMoa. while Gray, llfty year* earlier (A Lis» of Uiu Oeoera Of Blcdi. 1840-1855). accmlitod 
mORt of them* and many ofchnv to BrfaMm. which. whlTn now (n <*urrait i»r>. datp only from 
the Buthi>rs who flrsi [>■•■. Eprrl\ i inplo.vtfl thorn Tor nam< <<r . ttlu r jcomra or suhnpnora. 

" Tho Hritlsh Avsooiatlnn Code of Xutueuclatun.' of IS 12, ntakw an vxcupiion in favor 
of the recognition of Briaaon's genera, although published prior to 1766, the date adopted In 
the Code for the befdnniogor hinonilal nomenntnttm-. Thus, undor 5 2. It is said: "It .slioul<] 
bp horo »>xplain««rl. that Brl'^jion. who wiw a contemt)orary <»r I.iniiTiMis and wtiualnti-d with 
th> '-ysii tiia Naturn-.' <l«'ftn< >1 ;ini| piiMi-;i« d rortain Konera of birds which are ariditlrttial 
land likuwiiio priori to tlioHe iu ilic 12th edition of Lijuueus'a work, and which are therfforo 
Of perfectly good authority/' 
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GaUlu Brifls. — PhasUmw Linn., part. 

MeUogm Bliss. — Pha:siiim,if Linn., part. » (ATumufei* Linn., 1764. Not Af eZecvrii* 
Linn., 1758.) 

Accipiler Brim. I « , , • 
A % ' r ^ Faleo Linn. 
Afut&t BnsB. J 

Asio Hristi. = S(rtr Linn. part. 

CoradaBtiae. ^ Cori'fi^ l inn pnrt. Not Cnrnciae linn. 1758 « CirasiliiW Kochf 

IS 10, non iiracuia Linn. I7oS. 
Pica Biifls. — CotvtM Linn, part pico lion. 1748, abandoned in his later editions. 
Oarrulus firias. » ComM Linn. part. 

Nueifroffa Briss. =• Cnn-us Linn. part. The Tanngan genus Carmtf, 1758 5 genera 

of Hrisson, 1760. 
(Julgulus BriHS. = Coracias Linn. part. 

Iderm Brias. « CoracicM Linn. 1758, part; nearly » Ortblus Linn. 1766. 

Cotinga Bri.ss. = Laniiis Linn. F)art ; nearly — Aih]H'Us Linn. 17()0. 

Mutcicapa Briss. — Mntarif!/! I. inn part; = \f n'^n'rapn Linn. 17(i6. Almost uni- 

xoryaliy wninglj allributtxi to Linn. 17GG. 
BujAagtu Biiss. Not in Linn. 1758; = BupAotfa Linn. 1766. Both are mono* 

typic with the aame tjrpe, and the genus should be credited to 

I'roiinrDpx Hrii>i«. = i pit {hi Linn. part. 

Tonipiru Briss. Not in Linn. 17^; almost exactly pqtials Tatutgra Linn. 1766, of 
which Tanagra is an emendation, botli names being based on 
the Brazilian wnrri (nranrn. Not SO nearly » Tanoffra Linn. 
17()4. (See below, p. .i,H.) 



Curdudis Briiui. I » • .i, » • i 
Passer Bfiss. J " '^^^^y* 



Cooeo^AroMfes Briss. » Loxia Linn. part. 

PiprAttfcl Briss. = L«.nVi Linn. part, /.r-rm Linn IToK wa.s (livi<l<Hl by Bri.s<ion 
into three K(«nera, ami the name Loria r«4trictcd to the single 
spccicii L. curviroslra Linn. 

Cdiua Briss. Not in Linn. 1758; = Lam Linn, part 1766. 

■ . ... ^ = t rornnnK i.iitn. 
MiUisiiijd \sr\^>-. 

(Inlhnln liriss. Not in Linn. IT'S; - Alndo Linn. part. 1766. 
Jiuccu liribH. Not in Linn. 17ofS; = iiucco Linn. 1706. 
Trogon Briss. Not in Linn. 1758; = Trogon Linn. 1766. 
Rupicolfi Wr'xAs. Not in Linn. 1758; « Ptpm Linn. 1766, part. 
Mnmcus Briss. - Parus Linn, part; P»pra Linn. 1766, part. 



1 " (inltiii'i Linn " in Has.s.'l<|iilst -i ' Iter PHliesiiituin,' IT.'iT P luti r t imlilir.itic.ii 
iu HksselquJst's Keisu nftch FalowVinK ' lu 17^2 dot^t; not gli'c it u-nubilliy. as Liuiuviu 
rejfctfHl It In 17S8. In the tenth edillon of hi* Systema Xatanc. " Motuivla Uon. In 
Hiiss<-i<|iii.vt." is ixTfoctly pMrallel with OaUina. {Cf. RIchmoDd. Proe. U.S. Nat. Mus., 

XXIV, pp. tVH4, tj'jr.; 



Digitized by Google 



iUlO-l AUen, CoUalion of BrUsontan and Limumn Uenera of Binii. 329 



r .J « • / " AUedo Linn. 
Ttpida Brias. J 

Todus Brin. Not in Linn. 1758; - Toim LUm. 1766. 

Rhea Briss. 1 

Casmriua Bri^. f = ^Inithio Linn. 1758, part. Raphm = Didu« lAnn. 1766, l>oth 
AftpAufBrisB. bdngmoDotypie with tli«aanie type. Briason divided 5AnifA6» 

Linn, into 4 genera; Raphus dioukl be adopted in plaee of 

Didua. 



Charadriu* Unn. part. 



Tringa Linn. part. Bri^ou divided Tringa into 5 genera, 
all now current. 



Himantopus Briss 
Pluvialis Briss. 

VaneUus Briss. 
Armaria Brise. 

ChircoUi Briss. 
Phalaropiis Bri*«. 
Jacana Briss. Not iii Linn. 1758; = Puna Linn. 1706. 

Lti/Mj«a Bri&s. i = .sWo/>nj Linn. part. Brinon made 3 genera of ^cojopcu Linn., 
NumeniM Bnn. J ^^^^ 

Scopus Briss. Not iu Linn. 1768; « Scopus Gmelin, 1788, to whom the name is 
still often wrongly attributed; both are monotsrpie with the 

same type. 

CocJdeariu% Briss. Not in Linn. 1758; = Vaticrovui Linn. 1766; the latter is still 
in use by most writers. 

Ciemia Bri». 1 ^ . i • 
Bafaon«,Bri«.| 

Cariama Briss. Not in Linn. 17.W; = Pnlamalea Linn. 1766« part. 

AnAtmaBriea. Not in Linn. IT.'S; ^ PaUwmtm Linn. 17*»<>. p«rt, which name is 

still used erroneously in place ot Anh^ma. Palamcdm Linn. 

1766 - Anhima-\-CaTiama Briason, 1760. 

Parphyrio Brias. I t, , i 

^ iT- % n • { - hnlicn Linn. part. 
GaUinula Bnss. j 

I'ria Bri.Hs. Not in Linn. 175R; - ^olym^ Linn. part, 1766. 

Fratercula Bri.ss. = Alca Linn. part. 

SphcniiscuH Briss. = Diomedea Linn. part. 

CatarraelM Briss. - PhaMhmi Linn. part. 

M»r(ju.f Briss. (non Linn. n.'iS) = Colymbus Linn. part. 

Puffmii^ Bris.s. Not in Linn. 17.58; = ProceUaria Linn, part, 1766. 

Slercorarim Briss. = Lariis Linn. part. 

ilruer Brisa. « Awu Linn. part. 

Ankinga Briss. Not in Linn. 1758 - Plotus Linn. 1766. 

Subi Bri-s-s. 1 _ , - . , 

„, , » • f ~ Pe/eesitue Linn. part. 

Corrira Briss. = avis hct. 
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Bbisson's New Names for Link^an Genera. 

Several of these names were used hy Linmeiis in his sixth edition but 
abandoned in the tenth; the others are names used by Mrrhrintr in 1752, 
or by still earlier authors. Only in the case (»f ilie last eiijlit of these names 
could Brisson ha\c conseiously deparietl from the names adopted by Lin- 
nirus in his tenth eiliiion. The case is diirereut with the next list of names, 
where Linnivus knowingly pave new names to ten of lirisson's genera. 

Gnllnjmvo Hriss. ^ MvUngrh IJnn. (htraUgu Hriss. = Iltrmatofms Linn. 
Manusodiata lintus. = Paradism Liuu. Plaku Urisa. = Flataka Linn. 

Fieedvta Brim. - MotaeiUa Linn. Albairua Briw. «- Diamedea Imn. 

Torquilla Rri-ss. = Jyitx Linn. RygchopaaUa Bri.ss. = Hynchops Linn. 

Tttcnnn J^riss. = Rampha^lo)^ Linn. Xlrrqunser Bri.s.s. = Mcrgus Linn. 

Apiaster Briss. = Miropa Lmn. Leplnrm Bri^. — PhavUion Linu. 

Hydroeomx Briss. — Buenos Unn. Onocroiulltt* Brias. » Pdecaniu Linn, 

with additional qMcies. AtmeHta Briss. ■> JUeumrottra Linn. 

LINN.SAN (1764 AND 1766) New Names for Brissonian Genera. 

Buphi'/ii n ipliagwt Briss. fhthis = liaphus! BHss. 

(emeuilutiou). Xutnida ' = .Mclcagris Briss. non Linn. 

Oriohu — Ictrrut Brin. (lu iirly). Pipra^ - MawKU» Briss. (iieHrly). 

PlotM — Anhinga Briss. Ampdit » Cotini/a Briss. (nearly). 

Parra = Jat'tntn Bris.s. Tanogra ' = Totigfuu Briss. (emendation?). 
Cancrotm = Cochltarius tiritss. 

BkLSSuMAN N.VMlib ADOPTED BY LlNN.tU S. 

MuMcieapa. Trogon. 
Buceo. Todtu. 

Perhap;^ liuphiuju.-i (adoptnl hy Linna^u.s its Buphagn) .<hould be added tO this 
list, making 5 Brissonian generic names adopted by Lioiwus. 

BrISSONIAN NaME.S wrongly ASCHinKI) TO OTHER AUTHORS IN SHARPE'S 

'Ua.nolist of Birds.' ' 

Siiarj)r'> ' liainlli.-l of I^inl-' (ISW) 1*X)0) may l)e taken as repre.senting 
general usage at the time wluii the ,s<-veral volumes were published, in 
respect to Brissonian genera wrongly ascribed to other authors, and also 
in respect to genera wrongly ascribed to Brisson. 

i These date trom 1764. 
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Of IJrisssoii (i i IK w ^'CMcra, TkS are tenahlc,' and most of iheiu have long 
been in nearly universal use. The 47 recognize*! as Brissonian in the 
'Handlist,' in the order of sequence in Brisson's work, are the following: 



(taIIiis 


(^un hi(*hs 










( * 1 < 1 1 ; 1 r 1 1 I c 


(irSllllllllll^ 
VT<tlll.Ui|I|» 


Perdlx 


Ctxicotliraustes 


Himantopus 


Una 


Accipiter 


Coitus 


Vandlus 


Fiatercala 


Aquila 


Pyrrhula 


Arenaria 


Sphoiiscus 


Asio 


Polytmus 


Glareola 


Catarractes 


Pica 


Mellisuga 


Phalaropus 


Pttffinus 


Gamilus 


Gidbula 


Liniosa 


Stercorarius 


Nucifraga 


Bucco 


Numenius 


Anser 


Icterus 


Rupicola 


f'iconia 


Sula 


Cotinga 


Manacns 


Balearioa 


Fhalacrooorax 


Pronienips 


Moniolus 


Cariama 





The following 7 Brissonian genera are wrongly attributed by Shaipe 
(in common with most other authors) to Linmeus at 17ti6, or to some stQI 
later author: 

Mu^cicapa to Linmeus. Jar-ana to Sehceffer, 

Buphugus to Linnieus (as Buphaga), Scopus to Ginelin, 

Todu.'i to Linnanis, Rhea to Latham. 

Trogoii t(» Linna-us, 

The following 5 Brissonian genera have priority over those commonly 
in use for the same groups: 

Raphiuf should replace Duius Linn. 
Anhiuga should replace FltduslAon. 
Cochleariu.t should replace Cancroma Linn. 
Anhima should r<"place Palamcdra Linn. 
Jacana should replace Parra Linn. 

The following 5 names in Sharpens 'Handlist' aro wrongly attributed to 
Brisson, as they were not (except in the case of VuUur and Kmberiza) 
employed by him as generic names: 

Frcgata — dates from Lacepede, 1790. 
Bolaurm — -dates from Stephens, 1819. 
Strgnt'ojfu^ — dates from Vieillot, 1819. 
Vultur — dates from T-innwus, 17r)8. 
Eniberiza — dates from Linnaeus, 175S. 

> Th«' iint<^nablt! »nr. .\frirn,jr,s (n^ u-i 1 by Brisson), fVfiff ; r , f r ; r i ilf too noar 
Coraciaa Una.; If uvailabie Corada Drlss. will rcplacu Craculus Kocb, now in currt.-ut use 
ftor Cvraci'a Brin,). Oa/^ttliM, Itpida, PluriatU, tmA Corrim. 
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Tu£ R£LAXiax OF Stx Brissonian Genera to LiNN-fiAN Genera. 

The relation of C Brissonian genera to Lianjean genera is sonuwhat 
involved. These genera are Merganser, Mck agris, hpula, Galbula, Cotinga, 
and Tangara, here considned in further detail. 

MerflTUf Idnnam and Mwgtaam Britson. 

The pvmis Mrrffti.t IJnntPiis (17.")'^) contained five species (one of them 
a synoii.N III ). without designation of typ<'; }frrrfansrr Hrisson (17(iO) con- 
taineil the saiiic species and nothinj; cl>c. Mt rcjdnst r is therefore a homo- 
nym of MfrtjuH. Tilt* tautonynnr t> ])c of Mcryaitfit r in Miryus ini rijfin.<i'r 
Linn., which, under Art. 30/ of the International Code of Zoological Nomen- 
ciature, is also the type of Mergua, 

Meleagrii lArmaeus and Oallopavo Briatan, 

Meleagrif (17r)S) was founded with three sjK'cies, and no type was 
designated. Gallopavo contained two species, hoth of them species 

of Mdemirh, with Mdnujr 'is iitill(ij>iifo Linn, the type hy tautonyiny. The 
third speeic.-N of Mdmuns M. saiyra Linn.) was trHii>f(Trc(l l»y Brisson to 
tlie genus i'ha^iui(u.f. Gailoparo is thus a .sub.^litule name for Mthayrift. 
The type of ihiUoi>ai'o [MiUagrU gallupuvo Linn.) thus also becomes the 
type of Meleagrig, under Art. 30/ of the International Code of Zoological 
Nomenclature, which reads: " if) In case a generic name without ori^nally 
designated type is proposed as a substitute for another generic name, with 
or without type, the type of either, when established, becomes ip»> fado 
type of the other. ' ' ( Mrh agria gallopaw is the species commonly recognized 
as the type of Meleagria.) 

Aleedo Linmeus and bpida Brisson. 

Alcedo Linna'us (17.'>S) originally contained 7 species (one of theui in- 
determinable), no species being designated as type. Brisson in 1760 
established Ispida for the kingfishers with Alcedo ispida Linn, as the 
tautonymic type. All of the original Linniean species of Alcedo were 
kingfishers except one, A. todus, which Brisson removed in 1760 to his 
new genus Todus, of which it is the tautonymic type. Ispida Wing a 
sub.stitute name for Alcn/o, the type of I.tpida (Alrcdo inpida Linn.) is 
the tjpe of .Undo under .\rt. 'M)f of the International Code of Zoological 
Nomenclature, us it is also by subsequent designation (Boie, 1S22, and 
Gray, 1840). 
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Cotinga Brisson and Ampelis Linnaeus. 

CoHn^a Brijoon (1760) contained ten species, of which two seem to be 
unidentifiable. The type of the genus is tautonymic — Cotinga tsotinga 
Brisson = Ampelis cotinga Linn. 1766. 

Ampelis Linnieu.s (1766) contained seven species, one of which is not 
satisfactorily identifiable. Five of them, as shown below,^ are identical 
with six of Bris.son's species of Coiivfja, on which four of them are [)ri- 
raarily based. The other identifial)le sp<'eies is Ampelis garrulus, placed by 
Bri.sson in Tunius as " Bomhycilla bulumicu.'* 

Linnteus placed six of the eight identifiable Brissonian species of Cotinga 
in his genus .1 mpelia, one in his genus Lanmt, and to die other he makes no 
reference. Amjtelte is thus essentially a substitute name tot CcHnga, 

Of Linnieus's six identifiable species of Ampdit, A, eayona and A, 
maynana are congeneric with A, ixdinga^ the type of CoHnga; A* j/arndw 
is congeneric with the type of Bombycilla Vieillot. 1807; A. carnifrx became 
the type of Phtrnicircus Swainson (1832) by designation of Gray in 1840; 
A. f)orfi jffuhrn became the type of Xipholnia Gloger (1842) by designation 
of (iray in 1S5.5. If AmprVis is not to he construed as a substitute name for 
Cotinga, its type is A. pompadora, the lust specif} removed from tlie genus. 

Cor&cias Linnaus and Gaigulus lirianon. 

Coraciat Linnaeus (1758) contained 0 species and no t\ pe was indicated. 
Coracinn garrulue, the first species, is the only one of the original sjiecies now 
retained in the genus and this species has long Ijeen recognized as its type. 

1 Si>flde« or AmpMt Una. 1706. 

1. varrvftt* ( - Lnniu* gmrutus lAaxL 1768 «• [Twdv*] Bpmhvtitta S«A«iAfe« Bite. 1700). 

rongonorlc with the tJi>o of BomhyriUa Vieillot. 1807. 

2. itomp<idora ( = Cotinun pttrpuren HrLss.1, type Of Xipholcna GlogCf, 1842. 

8. carniffx ( - Cotinun rubra + C. i inerro- purpurea Bite.) ™ £aJI<tM eonti/** UlUI. 1708)* 

type oC Pkatmdreut tiwaiiuon, 1832. 

4. eMnea ([CMiii«al cotinga Bite.). Uutonymfc tyt>^ of Cotinga Bltaoa. 1760. 

5. maynana { - Cotinga mayitaueti^ii nrls8.), COniC^TKTfr with No. 4. 

6. cayana ( = Cotinga cayanemis Hri^.], congeneric with No. 4. 

7. Una, not nttafltcUirlljr MentlflkUe. 

Spedes of Cotinga Bite. 1760. 

1. cotinga = Ampelit cutt>if/(i IJnn ITlKi. , 

2. majfnanen*i9 — A. maynana lAna. 

9. cauanonoit — A. eatrana Ltmi. 

4. rnrz-imrifi. vx Fmiandi-x and Ray; not idoatlflallle. 

5. purpurea =» .1. pompadora Llnu. 

6. ciufrto-purpurta = A. pompodom Unn. if Jut. 

7. rubra — A, earni/ts Linn. 

a. etii«r«a •> Laniut ntnoela Ltam. 

9. Tiirria. not cltiKl by Linn : ^ Amprlit raric^ola QhwI. 
10. alba, tax Joan do La/Hf. not idoutinablf. 
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(ialguhi.s Bris^on (1700) contained 10 <ipooies, with [GalguJus] (jnlfjulus 
(■= Cnrnrhts (jarrul Linn.) as typr hy tantonyniy. Three of Bris^D's 
Spet it'.^ (»!' (Idlfjuiii.s are now currently referred lu i-oracias Liini. 

lirisson relaiiied only one of Liuiueus species of Cornvtn.s in his peiuis 
Gtdgulvs, which h its tautonymic type. He referred (in his .supplement) 
two of the others to Ttardw, and two to his new genus Iderw; to the other 
species he appears to have made no reference. It is thus evident that 
6algulu9 Brisson is a substitute name for Coraeiaa Linn. Under Art. 3Qf 
of the International Code of Zodlogical Nomenclature, the type of Galgtdua 
determines the type of CorQeia»f which is fortunately the species hitherto 
recognised as its type. 

Taxigara Brisson and Tauagra Lirmmts. 

Tangara Brisson (1760) originally contained 30 species; type [Tangara] 
tanmara Brisson (by tautonymy) — Tanagra tatao auct ex Linn., 1766. 
Tangara will thus become the name of the genus now known as Caloapiza 
Gray, 1840 (formerly CaUhtc Boie. 1S29). 

Tanagra Linn«pus; 1764 (Mus. Adol. Frid., II, 30), contained originally 
only 3 species: 

(1) Tanagra niilifaris = Kmhvriza mUiiaria Linn., Syst. Nat., ed. 10,1, 
1758, p. 1T>^; now 1, l isten (Vigors. 18*25^ mifrfari}!. 

i'2\ TdiiiKjrd iilhtrmirit = Oriolus iMr.iicus Linn., Syst. Nat., ed. 12, I, 
17G6, p. l(d = Puruit ccia Linn., Sy.st. Nat., ed. 10, 1, 1758, p. 191; now 
Coisicus (Cuvier, ISOQ) ccla. 

(3) Tanagra Macea ^ FringiUa vioiaeea Linn., Syst. Nat., ed. 10, I, 
1758, p. 122; now Euphmia (Desmarest, 1805) violacea. 

Species 1 and 3 were included by Brisson four years earli^ in hb genus 
Tangara^ and species 2 in his genus Iderua, 

Two years later Linnteus (Syst. Nat., ed. 12, I, ITOO. pp. 313 317) 
included 24 species in liis genus Tanagra, one of which is a duplication (No. 
IS = Xo. 12). Of the renmining 23 species, 21 were included in Tangara, 
1 in Icterus, and 1 in Majtcicapa hy Hri^son in 17<)0. It is from this sernnd 
use of Tamujrd by Lin?iiei!s (iTriH tliat authors have almost universally 
taken this m mis, instend of from thi' correct date, 1704. 

In ease ii is hi ld liiaL Tauagra is a\ailal)le, its type must be one of the 
three species originally included in it — either Tanagra miUtarU, T. ailbi' 
ro^riSf or T. vuAacea} Although T. mtlitaris would naturally be the type, 
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having been kst removed from the gmus (aa shown above), Richmond, in 
190S (Pi,ic. U. S. Nat Mils., XXXV, p. 6^4. Dec. 16, 1908) designated 
T. tiolacea as the type, Tanagra thus replacing Euphonia (Desmarest, 
1805), while Thrauput Boie, 1826 (ty])c hy nionotypy, Tannrfm archiepiJi- 
cnpuj^ Desmarest, 1805 — T. omnia Sparrmunn, 17S9) will be tli*' nanic for 
the genus now commonly recognized as Tanagra, as stated by liicluuoud 

Under the A. O. U. Code of Xomenclaturi- Tanatjm is uiiU tiable, lieing 
an emendation of Tangara, both words being from the Bmzilian word 
tangara, of which Tcmagra, like "tanager/' is an obvious variant 
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ArUol« ZXVm.— OBSERVATIONS ON THE HABITS AND DIS- 
TRIBUTION OF CERTAIN FISHES TAKEN ON THE 
COAST OF NORTH CAROLINA. 

By RuAftELL J. Coles. 

The notes prcs(>iiir<l i» tht* following pa^es are based on the writer's 
observations nuule while fishing at (liilt n nt seasons arul at vjirions points 
off the North rnrf^Hna coast hetwreii the yt>ars 19()2 and 1910. Many of 
the speeiniciis (in whicli they are l>ahe<l ha\e been donated to the (iovern- 
rnent Fisheries LulM)raU)ry ai Heaufort. N. ('., and to the American Mnseuin 
of Natural History in New York, where the identitiealions have been 
corroborated. 

1. ELAJSMOBKANtim. 

Marcine braslUensiB {Olj'vnf). 
(Small Electric Ray.) 

Ill .lulv. WW.), I first saw this eleetrie ray and captured two specimens 
which were presented to tlic Laboratorx of the Bureau of Fisheries nt 
Beaufort, N. ('. They were the first reconleii on our Atlantic coast north 
of Fh)rida. In Jul.s , 1010, I eapluretl and preserved elexeri spwiniens at 
Cape Lookout and know of the capture of more than a dozen others by the 
native fishermen during the same week; and none were seen either before 
or after that week. This ray can give a very powerful electric shock. I 
have been knocked down many times by this shock while experimenting 
with the fbh, yet could make no record of this peculiar form of electricity 
jis it ha<l no effect on iny battery-testing ammeter and it would not li^dit u 
little electric lamp which only recpiired two and a half volts. Prolwbly it 
niijjht have been re<*orded with a volt meter, but I had none with me. 

S<*veral specimens which I found hurird in the s.anfl in shal!o\\- wat<T 
with only the eyes and a little of tlu iiead and back showing were .speared, 
and others were caught in the haul net. 

Several bare-foot native lisheriiien were knocked down by aeeidenialiy 
stepping on them in shallow water. These rays remain soft and ruhl>er- 
like in a formalin solution which hardens other specimens. 
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Dasyatifl hastata {De Kay). 
(SnNG Rat.) 

My pyperienre with tliis ray is fonfiiicd to a speeirn«Mi weijrhinj^ sixty- 
four pounds caught in a liaul seine in July, 1910. Many nati\ <" fi>luTnit'n 
.st.Tted that thry had never seen a ray like it. All rays s« cni to pdssess a 
degree of inti'lli^rt nce very great for such sea creatures and this one appears 
to be second in intelligence only to the Mobtda olfcrsi which is rcferrwl to 
later. When the spedmen was prodded with a luice it exhibited great 
fury and time and again threw itself on its back as it slashed at me with its 
barbed tul. It would give forth a loud, harsh, discordant bark of baffled 
rage at its failure to reach me; and it showed unusual strength in being 
able to throw itself on its hack and then right itself. While killing this 
ray it gave birth to five living young about six in< hcs wide and fifteen inches 
long; it also containe<J five eggs alM)ut the size of IX) buckshot, five about 
the size of BB shot and five about the size of No. 1 shot. 

AStobatiM narinari {Euphrasm). 

(Spotted Sting-ray; Lady-ray.) 

To the above names and many others by which this ray is called might 
be added most appropriately the name of ** Sea-hog"; for after the manner 
of that quadruped thb ray spends most of its time in plowing up the bottom 
of the sea with its tmiph hog-like snout in search of dams and other shell- 
fish. .Vlthough it feeds in very shallow water at higli tide, I have found it 
very difllicult to harpoon owing to the fact that it keeps the water thick an<l 
rloiiflcfl Avith sand by its rnntinnal rooting, making it almost impossible 
to ]()( ate its form with sufheieni aceurnry to strike true with the harpoon: 
and at the too near approach of the boat it sudtlenly tlarts away wiiii great 
speed. 

For many years I have given much time to the study of these rays and 
am thoroughly, convinced that the shellfish consumed by the entire human 
race are as nothing to the countless thousands of bushels consumed each 
year by this ray. I have known of beds, containing many bushels of 
planted clams, being attacked by schools of these rays and every dam in 
them destroyed in h'ss than a week; and on si veral m-casions I have had a 
pile containing a half bushel or more entirely destroyed <luring a single tide 
by one or more of tlu'se rays, dams appear to be almost, if not entirely, 
the only food of the ray. 1 liave opened more than fifty specimens and 



Digitized by Google 



1910.] 



CohSt iViofes OA North CaroUna FMiu. 



339 



carefully studied the contents of the stomach and have mver found that 
they contain any other food. 

The mouth of this ray is especially interesting in that the upper jaw holds 
a quadrangular plate of stone-like hardiu ss nitide up of a succession of thin 
plates on edge, and the lower jaw holds a long tongue-like plate of similar 
structure. Further, the thin plates at the back are more or leas partly 
formed and soft, and. as tlic edge of the front thin plate becomes dul! or 
broken it l»ceonies ]nosv and dr()i)s oH', ^;i\ inj; a new thin platt- in front with 
knife-like edgr; and the whole structure is forced forward and anothiT 
plate becomes hartl and stone-like. In fact it becomes so hard as to with- 
stand a heavy blow from a hantuier and to give out a sharp sound as if a 
very hard stcHie woe struck. No ordinary blow of a hamnwr will fractore 
one of these plates. 

The muscular development of these jaws is truly wonderful. I have 
found in these rays dams which with their shells on must have weighed 
more than three pounds and to crack whicli a pressure of perhaps a 
thousand pounds would be required. And I have found in tlie stotnnch of 
these rays on a number of occasions more than half a gallon of freshly 
opened clams, with the flesh of each clam less broken than the most expert 
human clam opener could possibly have turned out; and the writer has 
often sprea<l out these clam.s on a clean board and carefulls examined them 
and fi>untl that they were ab.solutely free from any pieces of bn>kt n shell. 

Aeiobatus narinari is a dweller in the warm seas, yet every summer it 
comes as far north as Cape Lookout, N. C., in great numbers* and it b 
occasionally reported on the Virginia coast but considered very rare there. 
In going from one good feeding ground to another they at times move in 
large schools. On or about July 20* 1009» the writer while on his yacht 
about ten miles south of Cape Lookout noticed a large school containing 
many hundreds of them on one of these migrations, pa.ssiiig swiftly but 
silently along under the yacht about three feet under water going south in 
reijidar, rinse marching military formation. Furthermore there is abso- 
lutely relial)le infonnatiiMi that others have seen the^ie migrations on u 
number of occasions just us this one was seen. 

During 1909 they were remarkably plentiful at ("ape Lookout. I 
captured more than Hft^- specimens and saw a great many more, in addi- 
tion to the above mentioned school. During July, 1910, the writer proba- 
bly saw as many as forty or fifty specimens but killed only eight; the larg- 
est of which, was 5 ft. 9 ins. wide; total length including tail S ft. 9 ins.; 
length of tail 5 ft 9 ins.; length of body 3 ft.; weight 132 lbs. This was a 
female without eggs or embryos. My lar^n st specimen of this ray was 
captured at Cape Lookout in July, 1904; its weight was estimated by m^'self 
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and others who assisted in handling it to be between five and six hundred 
pounds. Unfortunately I made no measurements of thb specimen. It was, 
however, by far the largest I have ever seen. 

For a number of years, Tnembcrs of my crew und other deep s<'n fisher- 
Midi have been telling me thut in giving birth to its young the female ray 
leaps high in the air as each of its young is born; but us this leaping' sin-med 
so unnecessary I had questione<l their tales. Howcxrr, on ahoiit the l.')th 
of July, 1010, I was sudilenlv calleH on deck bv two of niv crew atul then 
saw n Inr^e feumle Ai'tulmttts narinari leaping hifrh in the air and falling 
back into ihr water within twenty yards (*f thi' \acht. After she had thus 
leaped several times, I distinctly .saw a ^ oung one about six or eight inches 
wide thrown from her body ; and, after she had leaped again several times 
without result, another young one was bom; and the men told me that two 
had been bom before I had come on deck. 

The Al^cha^ narinari carries near the base of its tail from two to four 
barbed spines. Tlic lar^M >t. which is the one used in stinging, is the one 
farthest from the body. From my i>ersnna1 observations I know that, 
if the tip of this sting becomes broken, the sting soon gets Io«>se and drops 
out and the one in front grows larger and takes its place; and where this 
cliaiiirc is taking place another small, half-soft, sting is forming uiidtT the 
sk n I t hiiid the dorsal fin to take its place later on should the two or three 
bcliuul bccotiie injuretl or damaged and have to be cast off. 

The barbed spine of this ray is covered with a mucous .slime containing 
a violent pwson and a person stung by the A&ohaiiu narinari suffers the 
most horrible torture for many days; and there are many authenticated 
cases in which permanent disability, loss of leg or arm, or even death has 
resulted. I can write most feelingly on this subject as in my work of col- 
h I ting and making studies of rare fish, I have been for years more or 
less exposed to this danger and have been ex]*' rnticnting and trying to find 
the pn>pcr treatment in su<-h an emergency. On the morning of July 12, 
1010, whih' handling a lar^jc specimen nf Af'fohntus jiartann' which had been 
just cau^'ht, it sutldenly threw its body a^jainst im- and drove its poisoned 
sting into my leg above the knee tor iiion' than two inches, striking the 
bom*, anti producing instantly a pain more horrible than 1 had thought 
]K)ssible that man could suffer. The only sensation comparable to it, which 
I have ever experienced, is that produced by coming in contact with the 
long filaments of the Portuguese Man^if-War. I braced myself against 
the body of the creature and tore its barbed spine from my flesh. In less 
than 6ve minutes I had attached a long needle to a hypodermic syringe, 
inserted the needle to the bone in the wound and injected a syringe of full 
strength antiseptic solution called Formoiid. This was repeated until 
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ilie wound hail bttu ilu)ruuj(lily eleareil of the poisonous slime oarrie<l in 
by the spine. The result was magical, the pain did not subside; it stopped 
instantly; and the wound had entirely healed in less than 24 hours. 

Mobuia olfersi {Midler and lieide). 
(Small Devil-fish.) 

One night in July, 1010, I captun fl my first Mubula olf( r.f{ in a ^mit 
<lrift net, near Capr Lookout, X. ( '. It was a female whirh had thoroughly 
tangled itself up in tlic tict jind was easily taken into tlir boat and prescrvefi 
for the American Muscnm of Natural History. The next morninj; I caufjiit 
a male Mobuln in a haul seine and likewise preser\ ed il for the niuseuui. A 
school of them was tlien found containing (jcrtainly as many as 2a or 30, 
and possibly 100 or more; and for two days I gave up all other fishing for 
the purpose of devoting toy entire time to their study; and having already 
secured two specimens, I withheld from harpooning and shooting any others 
as they leaped near the whale boat, in which I was following and keeping 
as close as possible to them. The following facts were noted. 

In capturing minnows for food MobtUa olfrrifi exhibits what to 
be great reasoning power. They Hsh in squads of three or more, as 1 .saw 
them do while standing for several hours, on the evening: of the second day, 
on a point of In aeh where there was a great school of minnows (Fuuduluj* 
m(ij(di'<). First a scpiad of four Mobulas came towards tlie Ueach. through 
the shallow water, ami as the\ neare<l the school of minnows the one nearest 
the shore stopped ; the other three wheeled around in a semicircle, rushed 
in on the minnows until they were right up on the sand, where I and a 
dosen or more native fishermen were standing, until their bodies were neariy 
half out of the water; but in an instant they were off and scattered out to 
sea. Then in a few minutes the minnows would again congregate and back 
would come the Mobulas. During a period of two hours they returned on 
an average of about every seven minutes; and as there wa.s a slight differ- 
ence in their sizes, T was soon alilc to note that each one kept its relative 
position an<l the s;»me one fwhieh was slightly smaller than the Others) 
was always the one tliat stoppc(| first, nearest the sand. 

I harpooned one and it rushed oil with grt'at speed, making two hnndi< <l 
fwt of small rope burn my hands, but I soon had il on shore. After this 
the two remaining ones returned twice, and then came again bringing three 
others with them. After watching the five fish several times, T had a large, 
strong seine run around them and hauled them on shore; and with the 
seine set around to prevent their escape, I took one of them into the water 
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with uu' und hnndlefl it and studietl tlu- details of ius nii>\ ciiu'iits Tur >«)im' 
time. I notetl ei»pe<.ially its eyes. Mobuln tan see nothing small directly 
in front or behind; but it can move the eyes freely upward and downward 
so that it can see directly below and above just as well as on both sides. 
The point of peculiar interest is that the eyes move absolutely independently 
of each other^ giving the fish at the same time two distinct fields of vbion. 
This point I verified a number of times as I stood with the fish in three feet 
of water. I saw it watching the movements of my hands above its liead 
with one eye and watehing my foot, which kept moving close under it, 
with the other eye. This same peculiarity I had noted the day before 
whilf* pa^sintr over one in a whale boat. 

The horns are not mnvaltlc and cannot clo.se an<l jrrasp anything' Ix - 
tween them I tested this n'lx-atcdly by striking the fish ln'tween tlie 
horns with botii niy leg uml ipiii; l)ut there was not the least contractile 
movement of the liorns. The talcs that come up from the sea of chips' 
anchors being grasped by the horns of the Manta and the vessels towed 
many miles to sea are not based on fact. But after seeing the Great De\il- 
fish in 1909 and studying numbers of small onea^ it seemed to me possible 
for some of these great rays, if accidentally striking head-on against the cable 
of a ship of small tonnage, to drag it for a >hfirt distance to sea until the 
fish falls exhausted or even dead. That the fish might exert itself until it 
falls dead is supporte<l by the fact that on several occasions I noted that 
some \'ariet?ps of shark fnotahly Sphynin •:]/grr>w) when hookerl and properly 
played with rod an<l reel, will continue their mad rushes until they ■suddenly 
drop dead from ox erexertion. The same thing might occur with the Great 
• Devil-fish. 

The mistaken idea that the Manta grasps and holds things between its 
horns comes from the fact that it carries wide, thin appendages, or flexible 
flaps, folded around them. McHnda, when charging upon a school of 
minnows, opens wide its great mouth and unfolds these appendages until 
they meet together below the mouth and form a great funnel into which it 
scoops the minnows: hut the instant that the rush is over it curls them 
l)ack tightly around the horns again. It also folds and unfolds them after 
capture, but when lying on the bottom or swimming slowly, keeps them 
tightly curled np. 

All tlu- nine Molmlas cjiuglil t»y me. of which tw<» were males aufi seven 
fenudes, were carel'ully examined and it was found that their stoninehs 
coniained only very fiiu^ly masticated minnows. Moreover, tlic structure 
of their teeth and jaws al>solutcl\ precludes the po.s.sibility of their ever 
crushing and eating shellfish. None of the specimens examined contained 
embryos or eggs. 
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Tlirir flesh, wlu ii iliv sunlight slione through thin steaks of it, had a 
brilliant light red color. I had some of it prepared for t)ie table on board 
my yacht and my crew and I found that Small Devil-Bsh makes very fine 
eating; in fact I had never eaten flesh of any kind that came out of the sea 
that equals it. 

When fishing tor minnows the Mobula rushes through the water with a 
speed that is almost i net mk livable and even when very near the surface 
nmkes scureely a ripple on the water; and their lines an<l movements might 
be studieil with possible results, hy naval and air-ship constructors, as the 
strokr of their "wings" is very ditrt rent from that of other rays and many 
times more rapid. Kvery stroke ciianges the vo\or of the white Ix low and 
the l>h»( k al)(>\»> so rapidly as to produce the optical illuMon tliat the color 
of the l>a( k. is gras . When first caught the hack i.s a perfect black, which 
very quickly changes to a beautiful very dark blue. 

One of my most interesting observations was on the sound they make 
when taken out of the water: they give forth at frequent intervals a musical 
bdKlike bark, something like the bark made by the beagle hound when it 
has its game treed. It is entirely diffmnt from the harsh, dlsccHrdant 
grunt or bark made by some of the rays; although many varieties of raytf 
make no soun<l at all when dying. 

I also noted tliat tlie Mohula leaps in the air more often and leaps higher, 
than other r.'"iy>; and as they leaped a j,'reMt nnnihcr of times very near my 
boat, during,' tlie two days that I studicti them. I had the opjxirtniuty of 
noting details dosely and came to the coru hisiou that this lea[>ing was done 
ptirely for sport ami not to tlctach pilot fish {Hcmora), or to give birth to 
young; which latter event I had the opportunity of observing during the 
summer of 1910, in a large spotted sting ray {AStobaivg narinari)t as re- 
corded on a jNreceding page of thb paper. 

By far the most interesting observation that I made, however, was that 
on the copulation in this species. My attention was first called to it by 
seeing a number of native fishermen out in their boats, watching something 
and signaling to me; and as we hurried to t hem in a whale boat we saw that 
it was a male and female MoVmhi hi r<>jiiiln. Rein;,' afraid to divtnri) them 
I did not go very rU»so to t!iem. hnt saw them soon separate anil for more 
than half an hour I oliscrxcd our or liolli of them Ireijuently leap hipli in 
the air. Then tin y ( aine together again. >o a- to giv<" me a gooti oppor- 
tunity of observing iliem at close range. Tije male was above with hack 
just showing above the water and his wing-tike pectorals eurved upward 
until they stood straight up above his back; while the female was oriented 
so as to plainly show the white side uppermost, with pectorals standing up, 
firmly grasping the male; and apparently by a movement of the ventral 
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fins ilifv were fclidin^ very slovvlv through ihr vvattT iu tircU-.s and Hgurt* 
eightji. Again after about ten minutes in copulu, they separated; and for 
nearly an hour they frequently leaped near the boat as 1 sbwiy followed 
them; and then they again came together. Copulation was not accom- 
plished by a vertical motion, but by a graceful, serpentine lateral curva- 
ture of the spine, as the male alternately advanced one of the mixopter>*gia 
as he withdrew the other. 

II. Teleostei. 

OphlehthuB ocellatut (/> Sueur), 
(Spotted Snake-eel.) 

There is no record of this eel ha\ing been taken on the North Carolina 
coast before I captured a specimen at Cape Lookout in April, 1010. It is 

a rare nienil •cr < >f ((u'lTe a large family of eels. It lies buried in the sand With* 
only tile head sliowing and only at ver>' rare interx'als does it come out of 

the sand and drift alM>ut in the sea in an almost perpendicular position with 
head uppermost. At sucli times it offers an rasy prey to other fish, as I 
had an opportunity (jf ohstrviufr in .Inly, H>()S. An et-l of this family 
{lin>-rtiii tchthii.s j«-u(i( (in.s i had coiiic out of its bed anfl was drifting alon^'. 
As I neared it in my skiff u seluM»l of Auri.'* thaznrd tanu- rusliing by and I 
saw iscveral of them snap at the eel and bite off several inches of its tijil. 
They would soon have eaten it entirely if it had not been scooped into my 

skitr. 

Albula TUlpes [LnnKrutt). 
(Lady-fism.) 

In niiif years' suniint r limbing at ( ape I/Ookout, N. ( ., I h-dw svvurctl 
only uiie specimen, in July, 1910. It is unknown to most of the native 
fishermen; but two reliable men reported that on one occasion in the fall, 
they caught (piite a number of them in a seine and that they cooked and 
ate i$pme of them and found them of excellent fla\'or, but the fish were too 
Ijony to have a commercial value. 

Sjmodlll iosUtU {Linnaus). 

(LiZAKU FiJill.) 

Fairly common at ("ape Ix>okout in July; solitary in li.ibit. I liave 
never seen two near each other. Have caught them with hook, haul seine. 
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ami sptfur. At nipht they come into shallow water and I have ?»jH'uretl 
them as they wt re lyin^ motionless under eel grass, alongside a piece of 
timber or partly buried in the sand. 

Splijrana boreAlii De Kay, 

(Northern Barraci da.) 

Very mre at (^ape Lookout, many native fishermen never having seen it. 
I have seen hut three specimens — one of them captured in July, 1909« 
and two in July, 1910. 

Polydactylus octonemus (Girard). 
(Thrbadfin.) 

This &h appears to be entirely unknown on the North Carolina coast. 
Wlien the specimen which I caught at Cape Lookout in April, 1910, was 
shown to nearly a hundred native fishermen and fish dealers, all said that 
they had never seen a fish like it. It is almost the only fish that I ever 
caught at Cape Lookout that neither I nor some native did not recognise 
and hn\ v some name for. Smith's 'Pishes of North Carolina' contains no 
record of this fish. 

Vomer setipinnis {MUrhill). 

(MOON-FISU.) 

Ratlier rare at Cape Lookout ; and it is a very rare occurrence when 
more than two are taken at a single haul <ii the seine. But in July, 1910} 
I caught about 100 pounds of them at a single haul of the seine. 

It is not generally known that this fish is a good food fishj but I have 
found it to be one of the most delicious food fish that I have ever tasted. 

Traclimotus caroUnus {Linnaus). 
(Cakouna Pompano.) 

Adult specimens ol' this fish .irc (juite rare at Cape Lookout but the 
young are more often seen tluTc in July. 

Raehyeentron eanadui {lAnn^ua). 

(Crab-eater.) 

Not very rare at Cape Lookout, but always appearing as a lone straggler 
and usually found in company with Scomberomorw maculatua. It has not 
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the appearance of being a food ikh^ but a surprise is in store for the man 
who eats one for the first time, as it b really a most excellent food fish. 

Lobotoi surlnamonais (Block). 
(Tkipl£-tail; Flasher.) 

This fish appears rarely at Cape Lookout and then only as a straggler. 
In July, 1909, 1 secured a specimen weighing 26 pounds in a seine, and as 
the seine was being hauled up into shallow water, it rushed from one side of 

the net to the other, making a wake in the water greater than any other 
fish of many times its weight eoiild make. It t from this peculiarity that 
it has (lerived its local name of "i>teaml)out. ' In Jtily, 1909, another 
large specimen was seen. It was lying on its siile on top of the water along- 
side a box drifting at sea, and I tlionglit it dead or might have ( apturetl 
it witli u light harpoon; but when the boat came vvitliin a few feet of it 
the fish suddenly darted away. Native fishermen say that on a number 
of occasions they have seen a single specimen acting in a similar way along* 
side a piece of drifting wreckage. In July, 1910, only a single specimen 
was seen and captured and that of <mly about one pound. 

Cynoielon noUuu {Hdbnok). 

(BaST.VRD WKAK^•|^SH.) 

A very rare and int««sting fish of which I have caught only two speci- 
mens, one in January, 1910, at New River Inlet and one at ( 'ape Lookout 
in April, 1910. It always appears as a solitary straggler and native fisher- 
men say Uiat they have never caught more than one in a haul of the seine. 

Menticirrhut americanus {Linnaus). 
(Cabouna Whiting.) 

This fish is found at ('ap<» Lookout (hiriiv^' fwry moutli of tiiv ><'ar, 
l)eing caught in sink ii< i^ in late uintt r and • arl\ -}tiiug in great nniiiliers, 
and «irdy cKcasionally and in >niall uunibersai uiUvv limes. It is di.-.unc(ly 
u bottom feeder and remains in one locality long enough fur its color and 
flavor to he entire!}* changed by the bottom on which it U feeding. I have 
often taken these fish with the hook and eaten them and may note that 
specimens caught in deep water on a hard sandy bottom, are good food 
fish, while tho»e caught on a soft muddy liottom are much darker in color 
and the flesh has such a rank mud flavor as to be alnio-st unfit for food. 
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MMitieirrlitti Uttoralii {Hotbrook), 

(Sl kf Whiting.) 

A most ddicious food fish which would at all times command the high- 
est market price but for the fact that all market fishermen and fish dealers 
consider it tlie sume us the Menticirrhw amcrimuu.s; and the latter kills 
the reputation which the former makes as a food fish. 

Iridto biTitatut (Block). 

(SuppEHY Dick.) 

The name "Slippery Dick" by whidi this fish is commonly called but 
faintly describes its slipperiness. &nall eels would be easy to hold in the 
Iiaml in comparison, as it can come just out between the fingers of a tightly 
closed hand. It is comparatively rare at Cape Lookout, although in July» 
1910, several specimens were secured in the eel grass in shallow water. 

Lagoceplialus IwTigatus {Linnrnts), 
(Smooth Puffeb.) 

This peculiar putf-finh with the rabbit face is rare at Cape Lookout and 
is so considned by native fishermen. It appears there only as a straggler 
and I htive canjrht (>nl>- three speciinens of it, two in July, 1909, and one in 
July, 1910; all taken with the seine. 

Astroscopus y-gr»cum (Cuv.and Vol.). 
(Star-«azbr.) 

I have foiirul only three specimens of this fisli ;it Cape Lookout. It 
is very rare there. Jn July, H)01. whilr ,si)c;iriiiu floumlcis hy firelight in 
.shallow water at night, one of these fillies was ol)>er\f<l luiried in the sand 
with only part of its back and head sliowing. Ii wu.s speared and touuil 
to be much the largest specimen that I had ever seen, being more than fif- 
teen inches long. In July, 1909, a small one was secured in the seine; 
and in the same way another was secured in July, 1910. 

All three specimens gave me their electric shock a number of times. 
\Vhile the shock is very distinct it is only about one-tenth the strength of 
the shock that a Nardne branlicnsU of the same weight would give. 
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AneylopMtta qiMdroetUato Gilt. 

(HUUUH FU)I NDER. ) 

One of the rarest of a number of flounders fouiul at Cape IxMikout. 
It (Iocs not feed in very shallow water at night as other flounders do ancl is 
rarely, if c\ er, speared. I have never taken one with the hook; the few 
iipeeimens that I have seen were caught in the seine. 
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fusratus. Ol_, 1>L 
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(XTidcntaiis, 31.3. 

orfodonlif , 3 1 'A 
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(fjxt tiriconHis, 98. 

matag&lpa, iL 
Macn)XUK luiolphoi, OL 
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N'curoterus flavipos, LiiL 

floccostis, 123, 124. 

frogilU, 

gilk'ttoi, 

liowortoni, 122^ 

irrpgularis, \'A4. 

Iiiuri folia*, l .^O . 
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rxrrivntus, 50. 52, 5^. 

giaixgeri, 50, 5r, 66 68. 

Irploilus. 50, .5<V5S. 

major. 50, 51_. 5iL 
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fuscits, IdiL 
I'risW'ronnathuH, H>S. 
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variogatoidos adolphci, 91^ 103. 
wortnmni. OIL 

(Haioj*riurus) deppfi inutiigolpa-. 
104 

(Gucrlingin'tus) rirhmondi, 104. 
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